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The  Employer  Bargaining  Unit  X' 


As  collective  bargaining  de¬ 
veloped  through  the  years,  many 
type 6  of  bargaining  structures  e- 
volved.  In  most  cases  these  struc¬ 
tures  developed  gradually  as  em¬ 
ployers  and  unions  sought  to  adapt 
to  changes  in  economic  circum¬ 
stances,  relative  bargaining  power, 
and  other  conditions.  Changes  in 
bargaining  structures  generally  re¬ 
flect  efforts  to  find  the  best  pos¬ 
sible  bargaining  arrangement  for 
the  parties,  for  both  negotiation 
and  contract  administration. 

On  one  side  of  the  bargaining 
table,  the  employer  unit  may  range 
from  one  employer  with  one  or  more 
plants  to  an  association  covering 
virtually  an  entire  industry.  On 
the  other  side,  the  employee  unit 
may  consist  of  an  industrial  or 
craft  union,  or  various  mixtures 
of  these  types  with  local,  region¬ 
al,  or  national  representation,  or 
a  group  of  unions  working  together 
in  a  trades  department  or  other 
special  bargaining  combination. 
The  type  and  character  of  the  units 
of  bargaining  vary  among  indus¬ 
tries,  among  areas,  and  within  in¬ 
dustries  and  areas. 

The  purpose  of  this  study  is 
limited  to  an  analysis  of  employer 
bargaining  units.  From  the  point 
of  view  of  scope  and  jurisdiction. 


\]  Prepared  by  Theodore  W. 
Reedy,  assisted  by  Gloria  Johnson, 
in  the  Division  of  Wages  and  In¬ 
dustrial  Relations. 


two  broad  types  of  employer  bar¬ 
gaining  units  can  be  distinguished. 
The  first,  the  single -employer 
unit,  represents  bargaining  by  sin¬ 
gle  plant 8  or  by  more  than  one 
plant  under  a  common  management. 
Thus,  single -employer  contracts 
range  from  the  purely  local  agree¬ 
ments,  negotiated  for  a  single 
plant  with  one  or  more  unions,  to 
agreements  covering  all  plants  of 
a  far-flung  corporation. 

The  second  broad  type  of  bar¬ 
gaining  unit,  the  multiemployer 
bargaining  unit,  provides  several 
distinct  kinds  of  contracts.  Form 
contracts  are  identical  agreements 
signed  by  different  employers  prac¬ 
tically  always  at  the  request  of 
the  union.  They  are  found  most 
frequently  where  there  are  a  large 
number  of  small  competing  business 
organizations,  particularly  with¬ 
in  a  metropolitan  area.  These  a- 
greements  are  classified  as  multi - 
employer  principally  because  the 
terms  of  the  contract  are  applied 
uniformly  to  employers  who  may  not 
have  participated  in  the  actual 
negotiations.  The  trucking  indus¬ 
try  provides  many  examples. 

Another  type  of  multiemployer 
contract,  found  rather  infrequent¬ 
ly,  is  that  in  which  employers 
jointly  participate  in  contract 
negot iat ions ,  without ,  however , 
being  members  of  any  formal  asso¬ 
ciation.  By  far  the  most  prevalent 
of  all  the  types  of  multiemployer 
bargaining  is  association  bargain¬ 
ing,  which  is  carried  on  by  groups 
of  employers  combining  for  the  pur¬ 
pose  of  negotiating  contracts  with 
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labor  unions.  The  association  nay 
range  from  an  organization  vhich 
meets  only  during  contract  negotia¬ 
tions  to  an  elaborate  organization 
vith  a  constitution,  by  lavs,  and  a 
regular  staff  of  officers.  Be¬ 
tween  these  extremes  are  many  var¬ 
iations  in  organization  and  pro¬ 
cedure,  vhich  follov  no  fixed  pat¬ 
tern  by  industry,  region,  or  stage 
of  collective  bargaining  develop¬ 
ment.  Federations  of  associations 
are  occasionally  organized,  usually 
in  the  same  locality,  to  conduct 
negotiations  on  a  correspondingly 
broader  scale. 

Extent  of  Multiemployer  Bargaining 

Analysis  of  collective-bar¬ 
gaining  agreements,  2/  covering 
8,410,000  vorkers,  shows  that  one- 
third  of  the  vorkers  are  under 


2/  A  sample  of  11,460  agree¬ 
ments,  current  in  1951*  "was  used 
for  this  study.  These  agreements, 
on  file  in  the  Bureau  of  Labor  Sta¬ 
tistics,  covered  about  8,410,000 
vorkers.  Seventy  percent  of  these 
agreements  covering  66  percent  of 
the  vorkers  vere  in  manufacturing 
industries;  the  rest  vere  in  non¬ 
manufacturing,  excluding  railroads. 
This  sample  was  used  for  tables 
1-4,  vhich  shov  the  extent  of  sin¬ 
gle-employer  and  multiemployer 
types  of  bargaining  by  industry, 
union,  and  region.  No  finer  break¬ 
down  of  employer -unit  by  types  was 
possible  from  this  sample,  but  a 
special  analysis  vas  made  of  3*428 
8 ingle -employer  agreements  and  64l 
multiemployer  agreements,  current 
as  ofr  March  1952,  to  obtain  the 
more  complete  breakdown  of  types 
of  units  shown  in  table  5* 


agreements  signed  by  groups  of  em¬ 
ployers  or  employer  associations. 
The  remaining  two -thirds  of  the 
vorkers  are  covered  by  agreements 
negotiated  by  single  employers. 
Railroad  agreements  vere  not  in¬ 
cluded  in  this  analysis.  In  view 
of  the  practice  of  nationwide  bar¬ 
gaining  on  wages  in  the  railroad 
industry,  and  making  allowances 
for  agreements  not  accounted  for, 
it  appears  probable  that  as  many 
as  5  million  workers  are  involved 
in  multi employer  bargaining. 

Of  the  agreements  analyzed, 
approximately  five-sixths,  covering 
about  5*750*000  workers  (68  per¬ 
cent),  were  negotiated  on  the  basis 
of  s ingle -employer  units,  whereas 
one -sixth,  covering  2,660,000  work¬ 
ers  (32  percent),  were  negotiated 
on  a  multiemployer  basis.  Thus,  it 
is  clear  that  agreements  with  sin¬ 
gle  employers  remain  the  predomi  - 
nant  type. 

Multiemployer  Bargaining  by 
Industry. — Table  1  presents  a  dis¬ 
tribution  of  industries  or  industry 
groups  according  to  the  estimated 
percentage  of  workers  covered  by 
multiemployer  bargaining  agree¬ 
ments.  In  some  instances,  widely 
different  degrees  of  coverage  were 
found  among  industry  classifica¬ 
tions  making  up  a  major  industry 
group.  Wherever  possible,  the  ma¬ 
jor  group  is  omitted  and  the  finer 
breakdown  is  used  to  present  a 
more  detailed  picture.  The  basis 
for  the  percentage  of  workers  cov¬ 
ered  by  multiemployer  bargaining 
(table  1),  is  the  number  of  work- 
ers  under  agreement  within  an  in¬ 
dustry  or  industry  group,  rather 
than  the  total  number  employed  in 
that  industry.  Thus,  although  a 
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high  percentage  (60-79)  of  workers 
under  contract  in  retail  trade  are 
involved  in  multi  employer  "bargain¬ 
ing,  only  a  relatively  small  pro¬ 
portion  of  the  more  than  7  million 
retail-trade  workers  are  organized 
or  covered  by  contracts. 

By  far  more  industries  are 
found  in  the  group  having  less  than 
20  percent  of  the  workers  under 
multiemployer  bargaining.  The  pro¬ 
ducers  of  metals  and  machinery  and 
other  durable  goods  are  found  in 
this  group. 

The  next  largest  group  is  at 
the  opposite  end  of  the  scale,  with 
80-100  percent  of  the  workers  in 
each  industry  under  multiemployer 
bargaining.  Only  one  manufacturing 
industry,  the  apparel  industry 
(men's  and  women's  clothing),  ap¬ 
pears  in  this  group.  With  the  sole 
exception  of  the  service  indus¬ 
tries,  these  industries  are  well 
organized.  The  20-39>  ^0~59>  and 
60-79  percentage  groups  have  only 
17  industries  among  them. 

A  scattered  group  of  service 
industries,  in  which  it  is  believed 
a  high  proportion  of  the  workers 
under  agreement  are  covered  by 
multiemployer  bargaining,  are  not 
shown  in  the  table  because  too  few 
agreements  were  available  for  anal¬ 
ysis.  This  group  includes  auto¬ 
mobile  and  miscellaneous  repair 
services;  motion  picture,  amuse¬ 
ment,  and  recreation  services;  and 
some  health,  education,  and  other 
professional  services. 

Multiemployer  Bargaining  by 
Unions . - -More  than  three -fourths 
of  the  200 -odd  national  and  inter¬ 
national  unions  were  represented 
in  the  contracts  analyzed.  For 


119  of  these  unions,  a  sufficient 
number  of  contracts  were  analyzed 
to  determine  the  proportion  of 
workers  subject  to  multiemployer 
bargaining.  Unions  of  Government 
workers,  railroad  unions,  and  un¬ 
ions  for  which  no  current  con¬ 
tracts  were  available  or  the  num¬ 
ber'  of  contracts  was  too  small  ac¬ 
count  for  those  not  included  (ta¬ 
ble  2). 

The  distribution  of  unions  in 
the  various  percentage  ranges  cor¬ 
responds  broadly  to  the  distribu¬ 
tion  of  industries  (table  1)  ac¬ 
cording  to  the  principal  indus¬ 
tries  which  the  unions  organize. 
For  example,  the  International  La¬ 
dies  '  Garment  Workers '  Union  (AFL) 
and  the  Amalgamated  Clothing  Work¬ 
ers  of  America  (CIO)  are  found  in 
the  80 -100  percent  group.  Both 
the  men's  and  women's  clothing  in¬ 
dustries  are  in  the  same  relative 
position  in  the  industry  table. 
Coal  mining,  in  the  80-100  percent 
range  in  the  industry  table,  is 
paralleled  by  the  United  Mine  Work¬ 
ers  in  the  same  range  in  the  union 
table.  Most  of  the  building  con¬ 
struction  unions  are  found  in  the 
80-100  percent  range,  as  is  the 
construction  industry. 

About  40  percent  of  the  un¬ 
ions  have  less  than  20  percent  of 
the  workers  which  they  represent 
under  multiemployer  agreements. 
Here  again  the  union- industry  par¬ 
allel  generally  holds.  The  unions 
organizing  tl 3  metals,  machinery, 
and  other  heavy  industries  are  in 
this  group.  For  example,  the  Steel¬ 
workers  (CIO),  Machinists  (AFL), 
Electrical,  Badio  and  Machine  Work¬ 
ers  (CIO),  and  Automobile  Workers 
(CIO)  are  all  in  the  0-19  percent 
group. 
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Ten  percent  of  the  119  unions 
represented  have  20-39  percent  of 
their  vorkers  covered  by  multi  em¬ 
ployer  bargaining;  slightly  more 
than  8  percent  have  40-59  percent 
so  covered,  and  12  percent  have 
60-79  percent.  The  group  of  un¬ 
ions  having  80-100  percent  of  their 
vorkers  covered  by  multiemployer 
agreements  included  36  unions,  or 
30  percent  of  the  total  number. 

The  percentage  of  collective 
bargaining  agreements  negotiated 
by  each  union  through  multiemploy¬ 
er  negotiations  often  bears  no  re¬ 
lation  to  the  percentage  of  vork¬ 
ers  covered  by  such  agreements 
(table  3)*  Hovever,  for  slightly 
lee  8  than  half  the  unions  (57  out 
of  119 )  the  proportion  of  contracts 
and  vorkers  falls  vithin  the  same 
percentage  brackets .  Thirty-eight 
percent  of  the  unions  (45)  have 
both  vorkers  and  contracts  in  the 
lovest  (0-19)  percentage  group. 


Multiemployer  Bargaining  by 
RegLoa,  — Marked  variations  exist  in 
the  type 8  of  bargaining  among  the 
various  regions  of  the  United 
States  (table  4).  The  Pacific 
Coast  region,  covering  California, 
Oregon,  and  Washington,  has  by  far 
the  largest  percentage  of  its  vork¬ 
ers  under  agreements  (71  percent) 
subject  to  multiemployer  bargain¬ 
ing.  The  Middle  Atlantic  region, 
consisting  of  Nev  York,  tfev  Jersey, 
and  Pennsylvania,  is  next  in  rank 
vith  42  percent  under  multiemploy- 
er  agreements.  The  Mountain  States 
also  shov  a  high  incidence  of  mul¬ 
ti  employer  bargaining,  but  the 
number  of  contracts  existing  in 
this  predominantly  nonindustrial 
area  is  small.  Many  employees  In 


the  Nev  England  and  West  North  Cen¬ 
tral  regions  are  also  under  multi - 
employer  bargaining. 

Bie  East  North  Central  region, 
consisting  of  the  highly  industri¬ 
alized  States  of  Ohio,  Indiana, 
Illinois,  Michigan,  and  Wisconsin, 
Is  notable  for  its  comparatively 
small  percentage  of  multiemployer 
contracts.  This  may  be  due,  in 
part,  to  the  high  percentage  of 
large  employer-large  union  agree¬ 
ments  in  this  area. 

The  South,  vith  its  relative¬ 
ly  limited  unionization,  shcvs  lit¬ 
tle  multiemployer  bargaining.  The 
South  Atlantic  and  East  and  West 
South  Central  regions  all  shov  lov 
percentages  of  contracts  and  em¬ 
ployees  under  multiemployer  bar¬ 
gaining.  Analysis  of  the  South 
Atlantic  region  discloses  a  high 
proportion  of  the  multiemployer 
bargaining  in  this  area  in  Mary¬ 
land  and  the  District  of  Columbia, 
vith  the  States  south  of  the  Poto¬ 
mac  River  having  only  8  percent  of 
covered  employees  under  multiem- 
ployer  agreements. 

Multiemployer  Bargaining  by 
Type . - -A  special  analysis  vas  made 
of  3,428  a ingle -employer  agree¬ 
ments  and  64l  multiemployer  agree¬ 
ments  to  obtain  a  finer  breakdovn 
of  employer -unit  types  than  vas 
possible  for  the  sample  of  11,460 
agreements,  upon  vhich  the  preced¬ 
ing  data  vere  based. 

Those  agreements  negotiated 
betveen  a  union  and  an  employer 
vith  one  or  more  plants  in  the  same 
location  accounted  for  89  percent 
of  the  3,428  single -employer  agree¬ 
ments.  Agreements  negotiated  by  a 
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union  vith  a  single  employer  for 
plants  in  more  than  one  location 
made  up  the  remaining  11  percent 
of  the  agreements,  hut  accounted 
for  53  percent  of  the  3*152,000 
workers  covered  hy  the  single -em¬ 
ployer  agreements.  This  type  of 
bargaining  is  exemplified  by  the 
agreement  between  the  United  Auto¬ 
mobile  Workers  (CIO)  and  General 
Motors  Corporation. 

Among  the  various  types  of 
multiemployer  bargaining  units , 
the  association  signing  agreements 
for  its  members  was  most  extensive, 
accounting  for  59*6  percent  of  the 
64l  multiemployer  agreements  end 
88.8  percent  of  the  workers  cov¬ 
ered  by  these  agreements  (table  5)* 

Other  types  of  multiemployer 
agreements  are  signed  not  by  an 
association  but  by  the  individual 
employers  who  are  parties  to  the 
contract.  Two  of  these  agreement 
types  are  those  negotiated  by  an 
association,  with  individual  sig¬ 
natories,  and  joint  signers  (not 
association  members)  to  a  single 
agreement.  Together  these  account¬ 
ed  for  17.3  percent  of  the  multi- 
employer  agreements  and  4.7  per¬ 
cent  of  the  workers. 

For®  agreements,  which  may  be 
defined  as  identical  contracts 
signed  by  individual  employers, 
accounted  for  22  percent  of  the 
multiemployer  agreements  and  6.2 
percent  of  the  workers  covered  by 
them. 

Determination  of  the  Employer  Bar¬ 
gaining  Unit  in  Disputes 

The  National  Labor  Relations 
Board  is  empowered  to  determine 


the  scope  of  the  bargaining  unit 
for  purposes  of  union  representa¬ 
tion  in  case  of  a  dispute  between 
a  union  and  an  employer  that  can¬ 
not  be  resolved  by  the  parties. 

The  Board  has  consistently 
held  that  each  case  must  be  re¬ 
solved  in  the  light  of  its  own  in¬ 
dividual  set  of  circumstances. 
Facts  given  consideration  are  the 
history  of  collective  bargaining 
in  the  particular  situation,  and 
in  like  situations  in  the  same  in¬ 
dustry;  the  mutuality  of  interest 
among  groups  of  workers  as  to  wag¬ 
es,  hour 8 ,  working  conditions;  el¬ 
igibility  for  membership  in  the 
union  or  unions  involved;  and  any 
other  applicable  criterion  of  com¬ 
mon  or  diverse  interest. 

The  Board  also  has  held  that 
maintenance  of  past  practice  fa¬ 
cilitates  collective  bargaining  in 
the  absence  of  evidence  that  change 
in  the  pattern  has  become  neces¬ 
sary.  In  a  recent  case  the  Board 
held  that  a  requested  Nation-wide 
bargaining  unit  of  employees  in 
all  plants  of  a  single  employer 
was  inappropriate  because  of  (1) 
the  long  history  of  collective  bar¬ 
gaining  on  a  local  area  (multiem¬ 
ployer)  basis;  (2)  the  local  auton¬ 
omy  of  the  branch  plants;  and  (3) 
the  local  nature  of  the  business. 


Especially  significant  on 
the  appropriateness  of  the 
unit  is  the  long  history 
of  collective  bargaining  on 
a  local  area,  multiemployer 
oasis  .  .  .  This  pattern  of 
bargaining  was  created  and 
continued  by  voluntary  ac¬ 
tion  of  labor  organizations 
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representing  various  employ¬ 
ee  groups  .  .  .  and  of  em¬ 
ployers.  Until  the  present 
controversy  arose,  it  appar¬ 
ently  operated  to  the  satis¬ 
faction  of  all  parties  con¬ 
cerned  ...  So  far  as  it 
lies  within  the  Board’s  pow- 
er,  we  should  not  upset  tra¬ 
ditional  methods  of  bargain¬ 
ing  except  for  very  cogent 
reasons  .  .  .  3/ 

In  another  recent  case,  the 
Board  held  that  a  company -wide  bar¬ 
gaining  unit  coextensive  with  the 
entire  organization  was  appropri¬ 
ate.  This  case  involved  a  group 
of  professional  employees  of  a 
large  electrical  company.  In  its 
findings  the  Board  cited  the  simi¬ 
larity  of  specialized  experience 
of  workers  as  among  plants  and 
their  community  of  interest,  the 
transferability  of  workers  between 
various  locations,  the  ultimate 
control  of  all  operations  in  a 
central  headquarters,  and  the  col¬ 
lective  bargaining  history  of  the 
company  and  the  union.  \J  The 
Board  has  approved  bargaining  units 
of  individual  employers  with  more 
than  one  plant  in  other  cases, 
particularly  where  plants  are 
interdependent . 

The  Board  also  has  indicated 
that  it  would  not  approve  sever¬ 
ance  of  a  plant  or  plants  from  a 
multiplant,  multiemployer  bargain¬ 
ing  unit,  especially  where  the 
several  employers  have  been  mem¬ 
bers  of  an  association  which  has 


3/  Continental  Baking  Co.,  99 
NLRB  123  (1952). 

hj  Western  Electric  Co.,  Inc., 
98  NLRB  15*4-  (1952). 


bargained  with  a  single  union  rep¬ 
resenting  their  employees.  On  oc¬ 
casion  the  unit  recognized  has 
been  district-  or  region-wide,  as 
in  shipping  by  water,  or  industry¬ 
wide,  as  in  the  case  of  anthracite 
coal  mining.  In  the  latter  case, 
the  Board  has  stated  that: 


We  are  convinced  that  the 
full  benefits  of  their  right 
to  self -organization  and  to 
collective  bargaining  cannot 
be  insured  to  the  employees 
by  breaking  up  the  collec¬ 
tive  bargaining  unit  which 
has  been  established  by  a 
long  history  of  contractual 
relations  between  the  opera¬ 
tors  and  miners  of  the  an¬ 
thracite  region.  ...  2/ 


•  The  Board  has  indicated  that 
generally  it  will  find  a  multiem¬ 
ployer  unit  appropriate  "if  there 
is  a  controlling  bargaining  his¬ 
tory  on  a  multiemployer  basis.  For 
this  purpose,  neither  the  lack  of 
a  formal  association  of  employers 
nor  the  fact  that  the  results  of 
Joint  negotiations  have  been  in¬ 
corporated  in  separate  uniform  con¬ 
tracts  is  determining.  The  inclu¬ 
sion  of  employees  in  a  multiem¬ 
ployer  unit  depends  primarily  on 
whether  the  employer  intends  to  be 
bound,  or  is  in  fact  bound,  by 
Joint  negotiations.  Thus,  in  one 
case  during  the  past  year,  the 
Board  said: 


'It  is  the  participation 
for  a  substantial  period  of 
time  in  Joint  bargaining  ne¬ 
gotiations  and  the  uniform 


2/  Stevens  Coal  Co.,  19  NLRB 

98,  no  (191*0). 
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adoption  of  the  agreements 
resulting  from  such  negotia¬ 
tions  that  indicates  a  de¬ 
sire  on  the  part  of  the  par¬ 
ticipants  to  be  bound  by 
joint,  rather  than  individ¬ 
ual,  action  and  varrants  the 
establishment  of  the  multi - 
employer  unit .  .  .  . 1 


"Hovever,  an  employer’s  in¬ 
tention  to  be  bound  by  the  joint 
negotiations  of  an  association  is 
not  sufficient  vhere  the  employer 
is  not  a  member  of  the  association 


and  the  association  vill  act  as  a 
bargaining  agent  only  for  its 
members . ”  6/ 

The  Board  also  has  decided 
that  a  history  of  multi  employer 
bargaining  is  not  necessarily  con¬ 
trolling  if  the  unit  is  inherently 
inappropriate,  or  if  the  employer 
has  "effectively  abandoned  joint 
bargaining. " 


6/  Sixteenth  Annual  Report  of 
the  NIRB,  1951,  PP-  102-103. 
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TABLE  1. --Estimated  percentage  of  workers  under  union  agreements  covered 
by  multiemployer  bargaining,  by  industry,  1951  1/ 


0-19  percent 

20-39  percent 

Bus  lines,  intercity 

Cement 

Chemicals 

Communications 

Confectionery 

Cotton  textiles 

Crude  petroleum  and  natural  gas 

Dairy  products 

Electrical  machinery 

Fabricated  metal  products 

Flour  and  other  grain  products 

Furniture  and  fixtures 

Knit  goods,  except  hosiery 

Local  railways  and  bus  lines 

Machinery,  except  electrical 

Meat  packing 

Metal  mining 

Nonferrous  metals  and  products 

Nonmetallic  mining  and  quarrying 

Ordnance 

Paper  and  allied  products 

Products  of  petroleum  and  coal 

Professional  and  scientific  equipment 

Rubber  products 

Silk  and  rayon  textiles 

Steel,  basic 

Steel  products 

Stone  and  clay  products 

Sugar,  beet  and  cane 

Tobacco  manufacture 

Transportation  equipment 

Utilities 

Wool  carpets  and  rugs 

Woolen  and  worsted  textiles 

Beverages,  nonalcoholic 

Hosiery 

Local  utilities  and  public  service 
(not  elsewhere  classified) 

Lumber  and  wood  products 

kO-59  percent 

60-79  percent 

80-100  percent 

Building  service  and 
maintenance 

Finance,  insurance,  and 
real  estate 

Leather  and  leather 

products 

Newspapers  and  peri¬ 
odicals 

Wholesale  trade 

Baking 

Book  and  job  printing 
Canning  and  preserving 
Dyeing  and  finishing 
textiler 

Glass  and  glassware 

Malt  liquors 

Pottery  and  related 
products 

Retail  trade 

Clothing,  men’s 

Clothing,  women's 

Coal  mining 

Construction 

Hotels,  rooming  houses, 
and  camps 

Longshoring 

Maritime 

Personal  services 

Services  allied  to 
transportation 

Trucking  and  warehousing 

l/  Based  on  collective -bargaining  agreements  on  file  with  the  Bureau  of  Labor 
Statistics  in  1951.  Industry  classification  is  based  on  the  Standard  Industrial 
Classification  Manual  issued  by  the  Bureau  of  the  Budget.  Some  major  industry  groups 
have  been  broken  dovn  into  component  industries  to  shov  variations  in  the  degree  of 
mult tempi oyer  bargaining. 
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TABLE  2. --Distribution  of  unions  by  the  estimated  percentage  of  vorkers 
represented  under  multiemployer  bargaining,  1951  l/ 


0-19*9  percent 

20-39-9  percent 

Automobile  Workers,  United  (CIO) 

Automobile  Workers  of  America  (AFL) 
Broadcast  Engineers,  Natl.  Assn,  of  (CIO) 
Cement,  Lime  and  Gypsum  Workers  (AFL) 
Chemical  Workers  Union,  Inti.  (AFL) 
Communications  Workers  of  America  (CIO) 
Communications  Assn.,  American  (ind.) 
Coopers  Inti.  Union  (AFL) 

Die  S inkers  Conference,  Inti,  (ind.) 
Distillery,  Rectifying  and  Wine  Workers 
(AFL) 

Electrical,  Radio  and  Machine  Workers, 

Inti.  Union  of  (CIO) 

Electrical,  Radio  and  Machine  Workers 
of  America,  United  (ind.) 

Engineers,  Federation  of  Technical  (AFL) 
Firemen  and  Oilers,  Inti.  Bro.  of  (AFL) 
Garment  Workers  of  America  (AFL) 

Gas,  Coke  and  Chemical  Workers  (CIO) 

Glass,  Ceramic  and  Silica  Sand  Workers 
(CIO) 

Glove  Workers  Union  of  America  (AFL) 

Grain  Millers,  American  Fed.  of  (AFL) 
Leather  Workers,  Inti.  (AFL)  2 / 

Machinists,  Inti.  Assn,  of  (AFL) 

Marine  and  Shipbuilding  Workers  (CIO) 
Mechanics  Educational  Society  (ind.) 

Metal  Polishers,  Buffers,  Platers  and 
Helpers  (AFL) 

Mine,  Mill  and  Smelter  Workers  (ind.) 

Mine  Workers,  District  50  (ind.) 

Newspaper  Guild,  American  (CIO) 

Office  Employees'  Inti.  Union  (AFL) 

Oil  Workers  Inti.  Union  (CIO) 

Optical  and  Instrument  Workers  (CIO) 
Packinghouse  Workers  of  America  (CIO) 
Packinghouse  Workers,  Natl.  Bro.  of 
( Ind . ) 

Paper  Makers,  Inti.  Bro.  of  (AFL) 
Papervorkers  of  America  (CIO) 

Playthings,  Jewelry  and  Novelty 

Workers  (CIO) 

Rubber,  Cork,  Linoleum  and  Plastic 

Workers  (CIO) 

Shoe  Workers  Union,  Boot  and  (AFL) 
Steelworkers  of  America,  United  (CIO) 

Stone  and  Allied  Prod.  Workers  (CIO) 

Stove  Mounters  Inti.  Union  (CIO) 

Street,  Electric  Railway  and  Motor 

Coach  Employees  (AFL) 

Telegraphers  Union,  Commercial  (AFL) 

Boilermakers,  Iron  Ship  Builders, 
Blacksmith^  (AFL) 

Brick  and  Clay  Workers  of  America  (AFL) 
Electrical  Workers,  Inti.  Bro.  of  (AFL) 
Furniture  Workers  of  America  (CIO) 

Glass  Bottle  Blowers  Assn.  (AFL) 

Marble,  Slate  and  Stone  Polishers, 

Rubbers  and  Sawyers  (AFL) 

Masters,  Mates  and  Pilots  (AFL) 

Pattern  Makers '  League  (AFL) 

Pulp,  Sulphite  and  Paper  Mill  Workers 
(AFL) 

Retail,  Wholesale  and  Department  Store 
Union  (CIO) 

Textile  Workers  Union  (CIO) 

Woodworkers  of  America  (CIO) 

See  footnotes  at  end  of  table . 
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TABLE  2. --Distribution  of  unions  by  the  estimated  percentage  of  workers 
represented  under  multiemployer  bargaining,  1951  l/  -  Continued 


0-19-9  percent 

20-39*9  percent 

Textile  Workers  of  America  (AFL) 

Tobacco  Workers  Inti.  Union  (AFL) 

Transport  Service  Employees  (CIO) 

Transport  Workers  Union  of  America  (CIO) 
Watch  Workers  Union,  American  (ind.) 

40-59*9  percent 

60-79*9  percent 

Bakery  and  Confectionery  Workers  Inti. 
Union  (AFL) 

Bookbinders,  Inti.  Bro.  of  (AFL) 

Engineers,  Inti.  Union  of  Operating 
(AFL) 

Fur  and  Leather  Workers  Union,  Inti. 

( Ind . ) 

Jewelry  Workers  Union,  Inti.  (AFL) 

Meat  Cutters  and  Butcher  Workmen, 
Amalgamated  (AFL) 

Molders  and  Foundry  Workers  Union  (AFL) 
Printing  Pressmen  and  Assistants'  Union 
(AFL) 

Shoe  Workers  of  America,  United  (CIO) 
Upholsterers  Inti.  Union  (AFL) 

Brewery,  Flour,  Cereal,  Soft  Drink  and 
Distillery  Workers  (CIO) 

Bridge,  Structural  and  Ornamental  Iron 
Workers  (AFL) 

Building  Service  Employees'  Inti.  Union 
(AFL) 

Cigar  Makers  Inti.  Union  (AFL) 

Glass  Workers  Union,  American  Flint 
(AFL) 

Hosiery  Workers,  American  Federation 
of  (AFL) 

Longshoremen's  and  Warehousemen's 

Union  (Ind.) 

Mailers  Union,  Inti,  (ind.) 

Marine  Engineers'  Beneficial  Assn.  (CIO) 
Retail  Clerks  Inti.  Assn.  (AFL) 

Seafarer '8  Inti.  Union  (AFL) 

Stone  Cutters'  Assn.,  Journeymen  (AFL) 
Teamsters,  Chauffeurs ,  Warehousemen 
and  Helpers  of  America  (AFL) 

80-100  percent 


Asbestos  Workers,  Inti.  Assn,  of  Heat  and  Frost  Insulators  (AFL) 

Barbers,  Hairdressers,  Cosmetologists,  and  Proprietors  Inti.  Union  (AFL) 
Bricklayers,  Masons  and  Plasterers  Inti.  Union  (AFL) 

Carpenters  and  Joiners  of  America  (AFL) 

Cleaning  and  Dye  House  Workers,  Inti.  Assn,  of  (AFL) 

Clothing  Workers  of  America,  Amalgamated  (CIO) 

Elevator  Constructors,  Inti.  Union  of  (AFL) 

Garment  Workers'  Union,  Inti.  Ladies'  (AFL) 

Glass  Cutters’  League  of  America,  Window  (AFL) 

Granite  Cutters'  Inti.  Assn,  of  America  (AFL) 

Handbag,  Luggage,  Belt  and  Novelty  Workers '  Union  (AFL) 

Hatters,  Cap  and  Millinery  Workers  Inti.  Union  (AFL) 

Hod  Carriers',  Building  and  Common  Laborers'  Union,  Inti.  (AFL) 

Hotel  and  Restaurant  Employees  and  Bartenders  Inti. 'Union  (AFL) 

Lathers,  Inti.  Union  of  Wood,  Wire  and  Metal  (AFL) 

Laundry  Workers*  Inti.  Union  (AFL) 

Lithographers  of  America,  Amalgamated  (CIO) 

Longshoremen’s  Assn.,  Inti.  (AFL) 

Marine  Firemen,  Oilers,  Watertenders  and  Wipers  Assn.  (Ind.) 


See  footnote  at  end  of  table. 
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TABLE  2. --Distribution  of  unions  by  the  estimated  percentage  of  workers 
represented  under  multiemployer  bargaining,  1951  1/  -  Continued 


80-100  percent 


Maritime  Union  of  America,  National  (CIO) 

Mine  Workers  of  America,  United  (ind.) 

Musicians,  American  Federation  of  (AFL) 

Nevspaper  and  Mail  Deliverers'  Union  of  N.  T.  and  Vicinity  (ind.) 

Painters,  Decorators  and  Paperhangers  of  America  (AFL) 

Photo-Engravers'  Union  of  North  America  (AFL) 

Plasterers'  and  Cement  Masons'  Inti.  Assn.  (AFL) 

Plumbing  and  Pipe  Fitting  Industry,  Journeymen  and  Apprentices  of  the  (AFL) 
Potters,  National  Bro.  of  Operative  (AFL) 

Radio  Assn.,  American  (CIO) 

Roofers,  Damp  and  Waterproof  Workers  Assn.  (AFL) 

Sheet  Metal  Workers'  Inti.  Assn.  (AFL) 

Shoe  and  Allied  Craftsmen,  Bro.  of  (ind.) 

Stage  Employees  and  Moving  Picture  Machine  Operators,  Theatrical  (AFL) 
Stereotypers '  and  Electrotypers'  Union,  Inti.  (AFL) 

Typographical  Union,  Inti.  (AFL) 

Wall  Paper  Craftsmen  and  Workers,  United  (AFL) 


1 /  Based  on  collective -bargaining  agreements  on  file  with  the  Bureau  of  Labor 
Statistics  in  1951. 

2 /  Merger  with  the  Amalgamated  Meat  Cutters  and  Butcher  Workmen  (AFL)  approved 
by  the  AFL  Executive  Council  May  1^,  1951. 


TABLE  3. --Distribution  of  119  unions,  by  percent  of  workers  and  of  contracts 

under  multiemployer  bargaining,  1951  l/ 


l/  Based  on  collective -bargaining  agreements  on  file  with  the  Bureau  of  Labor 
Statistics  in  1951. 
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TABLE  4. — Single  employer  and  multiemployer  agreements,  "by  region,  1951  l/ 


Region 

Percent  of 
contracts 

Percent  of 
employees 

Single 

employer 

Multi¬ 

employer 

Single 

employer 

Multi- 

employer 

Interstate -Interregion  agreements  . 

72 

28 

72 

28 

Nev  England  . 

89 

11 

7 6 

24 

Middle  Atlantic  . 

85 

15 

58 

42 

East  North  Central  . 

90 

10 

89 

11 

West  North  Central  . 

8* 

16 

79 

21 

South  Atlantic  . 

90 

10 

87 

13 

East  South  Central  . 

92 

8 

93 

7 

West  South  Central  . 

9^ 

6 

92 

8 

Mountain  . 

7* 

26 

6l 

39 

Pacific  . 

62 

38 

29 

71 

1/  Based  on  Collective-Bargaining  agreements  on  file  vith  the  Bureau  of  Labor 
Statistics  in  1951. 


TABLE  5. — Type 8  of  multiemployer  units  in  collective  bargaining,  by  number 
and  percent  of  contracts  and  of  employees,  1952  1 / 


Type  of  bargaining  unit 

Contracts 

Employees 

Number 

Percent 

Number 

Percent 

Total  . 

641 

100.0 

2,228,707 

100.0 

Agreements  signed  by  Association  for 
its  members  . 

382 

59.6 

1,978,884 

88.8 

Agreements  negotiated  by  Association, 
individual  signatories  . 

40 

6.2 

49,646 

2.2 

Joint  signers  to  single  agreement  . 

71 

11.1 

55,325 

2.5 

Form  agreements  (identical  agreements 
signed  by  each  company)  . 

l4l 

22.0 

139,062 

CM 

• 

vo 

Other  . 

7 

1.1 

5,790 

.3 

t 

1 /  Based  on  selection  of  64l  collective -bargaining  agreements  on  file  vith  the 
Bureau  of  Labor  Statistics,  as  of  March  1,  1952. 
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The  construction  expenditures  estimates  presented  herein  apply  only 
to  the  1947  Interindustry  Relations  Study*  For  many  types  of  con¬ 
struction  they  show  differences  from  the  construction  expenditures 
for  1947  estimated  jointly  by  the  U*  S*  Departments  of  Commerce  and 
Labor*  The  principal  reasons  for  these  differences  are  mentioned 
in  the  text*  The  expenditures  figures  of  this  report  are  intended 
for  use  in  interindustry  relations  analysis;  they  are  not  presented 
as  a  replacement  of  the  Commerce -Lab or  estimates* _ 


Construction  in  the  1947  Interindustry  Relations  Study 


NEW  AND  MAINTENANCE  CONSTRUCTION  * 
Chapter  I  Scope  and  Definition 


A*  Introduction 

Construction  activity,  as  defined  within  government,  is  one  of 
the  largest  industrial  sectors  in  the  economy*  With  an  output,  estimated 
in  the  interindustry  study,  of  almost  $29  billion  and  with  more  than  4 
million  persons  actively  engaged  in  it,  the  construction  industry  pur¬ 
chases  material  and  nonmaterial  inputs  from  practically  every  other  sector, 
and  is  a  particularly  large  buyer  cf  important  materials  and  critical 
labor  force  skills.  Its  output,  both  new  and  maintenance  construction, 
is  sold  throughout  the  country  and  to  every  segment  of  the  economy* 

Though  it  has  been  labeled  an  ’’industry”  by  all  who  have  an 
acquaintance  with  it,  statistical  or  otherwise,  it  is  in  only  the  broadest 
sense  that  this  variegated  group  of  completely  dissimilar  activities  can 
be  considered  comparable  with  any  other  "industry”  group#  For  example, 
under  ”new  construction', y  the  concept  includes  the  sinking  of  wells  for 
crude  petroleum  and  natural  gas,  the  paving  of  playgrounds  for  children, 
and  the  erection  of  skyscrapers.  It  also  includes  the  maintenance  and 
repair  of  railroads,  highways,  and  private  homes.  Even  within  a  construc¬ 
tion  category  the  differences  may  be  so  great  as  to  almost  obliterate 
any  semblance  of  similarity,  except  in  the  mind  of  the  construction  stat¬ 
istician*  For  example,  commercial  construction  includes  such  different 
components  as  service  stations  and  department  stores* 

In  the  interindustry  study,  construction  has  been  defined  as 
an  activity,  i*e*,  the  outpit  includes  work  done  by  force  account  in  addi¬ 
tion  to  that  by  construction  contractors.  This  definition,  on  an  activity 
basis,  differs  from  the  establishment  concept  which  was  used  in  defining 
manufacturing  and  other  sectors  in  the  study.  It  is,  however,  comparable 
with  definitions  used  for  some  of  the  service  industries,  and  is  basically 
similar  to  product  definitions  used  in  agriculture  and  mining*  Even  had 
it  been  desirable  to  define  construction  on  an  establishment  basis,  it 
would  have  been  an  impossible  task  with  presently  available  data  to 


*  By  David  I.  Siskind  of  the  Division  of  Interindustry  Economics,  Bureau 
of  Labor  Statistics,  U,  S.  Department  of  Labor.  The  study  leading  to  this 
report  was  under  the  general  supervision  of  Sidney  A.  Jal'fe,  Nr.  Jaffe, 
Gabriel  Cherin,  Jacob  Lotven,  Alexander  Findlay,  and  others  were  generous 
with  various  helpful  suggestions.  The  author  is  especially  grateful  to 
Philip  N.  Ritz  for  suggestions,  comments,  and  thorough  review. 
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distribute  even  the  total  expenditures  for  contract  construction  among 
the  three  major  types  of  general  contractors  (building,  highway,  and 
heavy  engineering),  and  a  dozen  or  so  important  special  trade  contractors 
(such  as  plumbing,  painting,  carpentering ,  and  roofing). 

The  very  nature  of  construction  requires  that  it  be  given 
special  treatment  in  an  interindustry  chart#  For  presentation  purposes, 
in  a  transaction  chart,  it  is  shown  as  any  other  endogenous  sector  with 
allocations  on  a  current  account  basis  to  purchasing  sectors  (its  private 
maintenance  and  repair  component),  as  other  current  allocations  to  govern¬ 
ment  sectors  (both  new  and  maintenance  public  construction),  and  as 
capitalized  allocations  to  the  Gross  Private  Capital  Formation  sector  (all 
private  new  construction)#  However,  in  application  of  the  chart  to  speci¬ 
fic  problems,  production  or  otherwise,  it  is  practically  always  advisable 
to  treat  all  of  construction  as  an  exogenous  sector  —  specified  auto¬ 
nomously  by  outside  considerations  and  not  as  functionally  derivable  from 
interrelationships  with  other  sectors# 

This  is  obviously  justifiable  for  new  construction  which  is 
similar  to  any  other  component  of  final  demand#  For  the  maintenance  and 
repair  component  the  decision  is  mostly  an  administrative  one,  based  on 
the  intuitive  belief  that  these  expenditures  can  be  more  accurately  stipu¬ 
lated  (specified  autonomously),  than  derived  as  a  result  of  structural 
interrelationships#  In  any  event,  it  is  clear  that  maintenance  expendi¬ 
tures  are  rarely  if  ever  linearly  related  to  current  production,  and,  in 
fact,  it  is  doubtful  that  any  structural  relationship,  linear  or  not, 
appears  consistently* 


B#  Definition  of  Construction 

Construction  can  be  variously  defined#  It  is  essential,  there¬ 
fore,  to  indicate  at  the  outset  those  activities  and  types  of  facilities 
to  which  the  term  construction  expenditures  1/  has  been  applied  in  the 
interindustry  relations  study*  The  task  of  delimiting  the  area  of  construc¬ 
tion  has  been  simplified  considerably  through  the  work  in  this  field  of  the 
Division  of  Construction  Statistics,  Bureau  of  Labor  Statistics  (BLS), 

U#  S.  Department  of  Labor,  and  the  Building  Materials  Division,  Facilities 
and  Construction  Bureau,  National  Production  Authority,  U#  S.  Department 
of  Commerce  2/  (formerly  the  Construction  Division,  U#  S*  Department  of 


1/  The  terms  construction  activity,  construction  expenditures ,  and 
value  of  work  put-in-place  will  be  used  synonymously  in  this  presentation# 
2/  The  Departments  of  Commerce  and  Labor  are  jointly  responsible  for 
new  construction  estimates.  Maintenance  and  repair  data,  however,  are  pre¬ 
pared  exclusively  by  the  Department  of  Commerce, 
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Commerce)*  Over  a  period  of  years  these  agencies  have  worked  coopera¬ 
tively  to  establish  a  standard  definition  of  construction  and  to  develop 
a  series  of  criteria  for  determining  whether  certain  facilities  should 
be  included  or  excluded  from  the  construction  expenditure  series  for  which 
both  agencies  are  jointly  responsible* 

Construction  activity  has  been  defined  as  the  design,  produc¬ 
tion,  and  maintenance  of  fixed  works  and  structures*  Because  this  defini¬ 
tion  is  so  all-inclusive  and  not  necessarily  definitive,  it  is  not  suffi¬ 
cient  for  interindustry  purposes*  The  definition  of  construction  must  be 
more  detailed  and  d escriptiva  in  character*  The  current  Commerce-Labor 
concepts  provide  the  basis  for  determining  the  limitations  of  construc¬ 
tion  activity  for  this  study*  3/  Construction  is  herein  defined  as  the 
design,  erection,  maintenance  /"and  repair  of  immobile  structures  and  uti¬ 
lities  together  with  those  service  facilities  which  become  an  integral 
part  of  the  structure* 

In  the  above  definition,  structures  include  buildings,  dams, 
reservoirs,  levees,  canals,  docks,  highways,  bridges,  tunnels,  airfields, 
railroads,  street  railways,  track  and  roadway,  towers,  storage  tanks,  and 
all  similar  works*  Utilities  comprise  electric  light  and  power  transmis¬ 
sion  and  distribution  lines,  telephone  and  telegraph  lines,  petroleum  and 
gas  transmission  and  distribution  lines,  and  water  supply  and  sewage  col¬ 
lection  lines*  Service  facilities  included  under  construction  activity 
cover  those  types  of  equipment  which  upon  installation  become  an  integral 
part  of  the  structure,  e*g*  plumbing,  heating,  electrical  work,  air 
conditioning,  and  elevators©  Additions  and  alt  erations  to,  and  maintenance 
and  repair  of  existing  structures  and  utilities  and  servi.ce  facilities 
as  outlined  above  are  also  considered  construction*  Production  equipment 
and  any  facility  not  a  component  part  of  the  structure  are  excluded* 

The  output  of  the  construction  industry  includes  the  work  done 
by  construction  contractors  (which  are  the  firms  constituting  the  industry 
according  to  standard  definitions),  by  force  account  workers,  and  nonpaid 


— '  A  complete  review  of  definitions,  sources,  and  techniques  involved  in 
deriving  the  current  construction  activity  expenditures  can  be  found  in 
Expenditures  for  New  Construction,  1915-50,  August  1951,  U*  S*  Department 
of  Labor,  Bureau  of  Labor  Statistics,  Division  of  Construction  Statistics, 
pp*  20-35,  (hereinafter  referred  to  as  Expenditures  for  New  Construction); 
and  Construction  and  Building  Materials ,  Statistical  Supplement,  May  1951, 

U*  S*  Department  of  Commerce,  National  Production  Authority,  Facilities  and 
Construction  Bureau,  Building  Materials  Division,  pp*  78-88  (hereinafter 
referred  to  as  Stati stical  Suppl ement ) »  The  former  contains  a  more  de¬ 
tailed  set  of  definitions  for  each  type  of  construction  activity  (pp*  29-35)* 
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labor.  4/  Except  for  work  done  on  owner-built  homes,  the  imputed  value 
of  nonpaid  labor  and  materials  acquired  without  cost  is,  however,  ex¬ 
cluded  from  the  level  of  expenditures.  5 /  The  cash  outlay  for  materials 
put-in-place  by  the  unpaid  labor  is  included  in  the  estimate*  This  situa¬ 
tion  is  particularly  common  in  all  types  of  farm  construction  6/  and 
fairly  prevalent  for  certain  types  of  additions,  alterations,  improve¬ 
ments,  maintenance  and  repair  work  on  owner-occupied  residential  dwelling 
units*  Hence  the  physical  volume  of  construction  activity  as  measured 
by  expenditures  is  understated  to  the  extent  that  noncash  outlays  are 
excluded  from  the  level  of  expenditures  (table  1)* 

The  interindustry  analysis  also  includes  a  number  of  activities 
not  in  the  current  Commerce-Labor  series,  e*g*  oil  and  gas  well  drilling,.  7/ 
farm  land  betterment,  and  various  maintenance  and  repair  activities  at 
military  and  naval  installations,  conservation  and  development  facilities, 
miscellaneous  public  service  enterprises,  piblicly  owned  local  transit 


4/  ’’Force  account  construction”  is  defined  as  construction  for  its  own 
use  that  is  accomplished  by  a  private  business  organization  not  in  the 
construction  industry  or  a  governmental  unit  which  acts  as  its  own  general 
contractor  and  carries  out  the  work  by  means  of  employees  on  its  own  pay¬ 
roll*  Unpaid  workers  include  those  (property  owners,  members  of  their 
family,  and  others)  who  are  actually  unpaid,  and  also  those  (farm  workers, 
and  others)  who  are  hired  and  paid  for  other  duties,  but  who  do  a  limited 
amount  of  construction  (usually  maintenance  and  repair)  when  not  needed 
for  their  primary  work* 

5/  Residential  permit  valuations  are  calculated  on  a  commercial  value 
basis  and  implicitly  impute  a  value  to  nonpaid  labor  on  owner-built 
homes  and  to  any  materials  obtained  without  cost*  The  imputed  value  of 
materials  acquired  without  costs,  and  the  value  of  unpaid  labor,  could 
be  estimated  roughly  for  other  types  of  construction,  but  inclusion  is 
considered  undesirable  because  the  expenditure  seri.es  is  defined  to 
represent  only  cash  outlays* 

6/  Farm  Housing  and  Construction,  U*  S*  Department  of  Agriculture, 
Bureau  of  Agricultural  Economics,  February  1952,  tables  19-21,  contains 
estimates  of  the  volume  and  imputed  value  of  farm  produced  and  salvaged 
lumber  used  in  farm  construction,  and  an  imputed  value  for  nonpaid  labor 
used  for  construction  purposes.  (See  especially  table  1,  footnote  9*) 

2/  An  expenditure  series  for  oil  and  gas  well  drilling  is  published 
annually  by  the  Department  of  Commerce  (Statistical  Supplement,  p*  75)* 
This  series  has  been  treated  independently  because  it  has  not  been  con¬ 
sidered  conceptually  comparable  to  the  activities  in  the  current  con¬ 
struction  expenditures  series*  However,  it  was  considered  a  bona  fide 
construction  activity  in  the  Sixteenth  Census  of  the  United  States, 

Census  of  Business,  Construction,  1939,  Vol*  IV,  p*  VIII*  For  compara¬ 
tive  purposes  the  inputs  to  this  activity  can  be  eliminated  from  the 
interindustry  construction  analysis  and  treated  independently* 
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facilities,  and  rural  electrification  cooperatives*  8/  These  activities 
have  been  included  because  they  conform  with  the  definitions  and  clearly 
lie  within  the  conceptual  framework  of  construction  activity  as  an  inte¬ 
gral  segment  of  an  interindustry  chart*  These  and  other  differences 
from  the  current  series  are  discussed  in  Chapter  III  of  this  report* 


Chapter  II  Collection  of  Expenditure  Data 


Two  major  interrelated  chal?  enges  have  confronted  the  construc¬ 
tion  statistics  analyst  from  the  beginning  of  the  compilation  of  construc¬ 
tion  expenditure  data*  Although  a  definition  can  be  fairly  succinct  as 
outlined  in  the  previous  chapter,  the  mere  cataloging  of  the  structures 
and  facilities  is  no  assurance  that  the  final  product  will  be  a  precise 
measure  of  all  construction  expenditures*  For  a  number  of  construction 
categories  there  are  such  severe  limitations  in  the  current  sources  and 
methods  of  data  collection  as  to  preclude  any  precise  estimate  of  the  ac¬ 
curacy  of  the  level  of  expenditures,  or  even  any  confident  statement  about 
completeness  of  scope  and  coverage  in  data  collection  for  some  types  of 
construction* 

Except  for  the  data  on  new  residential  units  and  residential  ad¬ 
ditions  and  alterations  (which  are  based  primarily  on  building  permit  re¬ 
ports  obtained  by  the  Bureau rs  Division  of  Construction  Statistics)  the 
information  received  by  both  agencies  responsible  for  the  expenditure 
series  is  collected  and,  in  many  instances,  processed  and  compiled  by  other 
government  agencies,  trade  associations,  and  private  companies*  The  in¬ 
formation  used  to  estimate  the  new  activity  levels  is  obtained  from  ap¬ 
proximately  30  different  sources*  9/  Hence,  the  procedure  for  estimating 
the  value  of  new  construction  varies  considerably  among  types,  and  is  de¬ 
termined  largely  by  the  nature  of  the  source  data*  The  information  on 
construction  expenditures  obtained  from  certain  government  sources  is  ac¬ 
cepted  with  little  or  no  further  adjustment,  e*g*.  Bureau  of  Public  Roads, 
Tennessee  Valley  Authority,  and  other  Federal  agencies*  However,  in  the 
majority  of  cases,  adjustment  of  the  data  is  necessary  in  order  to  make 
the  end  product  as  homogeneous  as  possible*  These  adjustments  consist  of 
eliminating  nonconstruction  items,  accounting  for  undercoverage  and  under¬ 
statement,  and  converting  contract  award  data  to  work-in-place,  etc* 

The  accuracy  of  this  adjustment  process  varies  considerably  depending  upon 


8/  These  categories  of  construction  activity  are  excluded  from  the  cur¬ 
rent  Commerce— Labor  estimates  primarily  because  insufficient  data  are 
available  to  set  up  an  annual  or  monthly  time  series* 

9/  The  sources  used  in  estimating  expenditures  for  new  construction,  by 
ownership  and  type  of  construction,  are  presented  in  Expenditures  for  New 
Construction,  pp*  20-21,  and  Statistical  Supplement,  p*  76* 
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the  detail  made  available  in  the  original  sources*  10/ 

There  are  fewer  and  far  less  reliable  sources  from  which  to 
estimate  maintenance  and  repair  construction  expenditures*  Because  of 
the  frequency  of  occurrence  and  the  inconspicuousness  11/  of  this  type 
of  activity,  it  is  most  difficult  to  cover*  Although  these  expenses  are 
usually  included  with  other  current  operating  costs,  there  is  no  neces— 
sity  for  maintaining  any  special  account  for  this  type  of  expenditure* 
Except  for  data  from  some  of  the  public  utilities.  Corps  of  Engineers* 
river  and  harbor  work,  and  Bureau  of  Public  Roads*  estimates  of  highways, 
roads,  and  streets,  the  source  data  upon  which  the  current  maintenance 
and  repair  construction  activity  expenditures  are  based  are  not  at  all 
of  the  quality  of  data  from  those  sources  upon  which  the  new  construc¬ 
tion  activity  levels  are  based* 

It  is  not  the  primary  purpose  of  the  public  and  private  groups 
concerned  in  collecting  construction  expenditure  data  on  the  various 
industries  to  supply  the  Departments  of  Commerce  and  Labor  with  informa¬ 
tion  these  agencies  deem  necessary  for  the  production  of  a  highly  ac¬ 
curate  series  of  construction  expenditures*  12/  These  organizations  are 
not  usually  interested  in  fine  conceptual  distinctions  between  construc¬ 
tion  and  equipment  as  defined  by  the  Departments  of  Commerce  and  Labor* 

In  many  instances,  an  attempt  to  make  this  differentiation  would  rapidly 
reach  a  point  of  diminishing  returns  with  respect  to  the  major  purposes 
of  the  collection  of  expenditure  data*  This  point  is  reached  early 
when  the  cost  of  collecting  and  processing  data  is  a  primary  consideration. 
Hence,  little  attempt  is  made  to  observe  a  sharp  distinction*  In  those 
few  instances  where  finances  are  not  the  limiting  factor,  the  task  of 
classification  is  usually  too  burdensome  and  time-consuming  in  relation 
to  the  interests  of  the  collecting  agency. 


i2 /  The  techniques  for  deriving  Mvalue-in-placeH  estimates  are  discussed 
in  Expenditures  for  New  Construction,  pp*  21-28,  and  in  Statistical 
Supplement ,  pp*  77-&3 • 

~W  As  evidenced  by  the  fact  that  local  requirements  as  to  building  per¬ 
mits  cover  only  a  small  portion  of  maintenance  and  repair  expenditures* 

T^/fhe  Commerce -Labor  concept  of  construction  is  strictly  adhered  to 
only  in  the  collection  of  nonfarm  residential  permit  valuation  data  for 
new  dwelling  units  and  additions  and  alterations  by  the  Bureau  of  Labor 
Statistics,  and  expenditures  on  farm  buildings  by  the  Bureau  of  Agricul¬ 
tural  Economics*  Other  Federal  agencies  directly  engaged  in  construction 
activity,  e*g*,  Bureau  of  Reclamation  and  TVA,  follow  these  definitions 
to  a  greater  or  lesser  degree,  and  in  many  respects  the  uniform  system 
of  accounts  prescribed  by  the  Interstate  Commerce  Commission,  Federal 
Power  Commission,  and  Federal  Communications  Commission  conform  closely 
to  the  Commerce-Labor  concepts  of  construction* 
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These  limitations  in  the  raw  materials  upon  which  the  statis¬ 
tics  are  based  have  been  generally  recognized*  The  existence  of  a  fair 
margin  of  error  in  the  expenditure  levels  for  a  number  of  types  of  con¬ 
struction  has  never  been  denied*  13/  It  is  not  possible  to  determine 
the  absolute  margin  of  error  for  most  series  because  there  is  no  scienti¬ 
fically  designed  sample  which  would  permit  a  statistical  estimate  of 
error,  and  there  is  no  firm  benchmark  from  which  any  check  can  be  made* 
However,  because  there  has  been  no  significant  change  in  data  collection 
methods  and  sources  14/  in  the  past  decade,  and  no  significant  change  in 
the  techniques  and  assumptions  upon  which  the  construction  value-in-place 
figures  have  been  based,  it  may  be  reasonably  assumed  that  the  trends 
indicated  by  the  figures  within  a  series  are  valid,  and  that  the  error 
in  percentage  changes  in  expenditures  for  any  particular  type  of  construc¬ 
tion  is  relatively  less  than  the  error  in  level* 

For  many  analytical  purposes,  this  indication  of  trend  is  satis¬ 
factory  though  an  absolute  error  of  5  percent  or  more  may  exist*  However, 
for  interindustry  analysis  purposes  in  which  detail  is  important,  a  5  per¬ 
cent  error  assumes  considerably  greater  significance*  An  error  of  under¬ 
statement  of  1  percent  in  the  total  level  of  expenditures  in  1947  accounts 
for  a  quarter  billion  dollars  in  material  and  nonmaterial  purchases*  15/ 

The  second  dilemma  facing  the  analyst  is  the  determination  of 
the  content  of  the  basic  data*  Standard  definitions  of  construction  and 
equipment  serve  only  a  limited  function  in  this  field  because  primary  res¬ 
ponsibility  rests  almost  entirely  upon  uncontrolled  collecting  organizations* 
If  all  materials  consumed  in  the  erection  of  a  complete  operating  facility 
were  to  be  classified  as  between  construction  and  equipment,  there  still 
is  no  guaranty  that  provision  of  a  uniform  classification  system  by 
Commerce-Labor  would  lead  to  consistent  results  in  the  collection  of  the 
basic  data*  Depending  upon  the  source  of  data  —  owner,  architect, 
engineer,  or  construction  contractor  —  there  will  be  a  variation  in  the 
reporting  of  construction  costs*  Hence,  except  for  the  regulated  indus¬ 
tries,  Federal  construction  activity,  and  highway,  road,  and  street 
construction,  it  is  difficult,  if  not  impossible,  to  determine  what  has 


13/Chapter  III  of  this  report  contains  a  detailed  discussion  of  some 
categories  of  construction  activity  which  have  been  revised  from  current 
Commerce— Labor  levels*  Such  matters  as  techniques,  sources,  and  assump¬ 
tions  are  reviewed  in  detail* 

14/Thi s  does  not  refer  to  the  introduction  of  a  new  series,  drastic 
revisions  in  an  existing  series  owing  to  change  in  concept,  or  the  adop¬ 
tion  of  new  estimating  technique, 

15/MAny  bias  inherent  in  the  data  is  likely  to  be  fairly  constant  from 
year  to  year.  The  estimates  are  more  likely  to  be  an  understatement  of 
the  absolute  level  than  an  overstatement,”  Statistical  Supplement, 
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been  considered  construction  by  the  unit  which  collected  the  expenditure 
data*.  16/  It  is  doubtful  whether  any  substantial  progress  toward  uni¬ 
formity  will  be  achieved  in  the  foreseeable  future* 

The  preceding  discussion  highlighted  some  of  the  major  problems 
faced  in  the  interindustry  analyses  of  the  construction  industry.  With 
the  necessity  for  balancing  production  and  consumption  in  the  economy 
and  the  requirement  for  operating  within  the  limits  of  standard  government 
concepts  of  construction  17/  and  producers*  durable  equipment,  what  may 
appear  to  be  a  minor  imperfection  in  the  present  series  can  assume  greater 
seriousness*  There  is  no  doubt  that  the  current  Commerce -Labor  construc¬ 
tion  activity  expenditure  series  is  about  as  good  as  can  be  derived  from 
the  data  and  funds  presently  available*  New  and  better  sources  are  con¬ 
stantly  being  sought  and  investigated  by  Commerce -Lab or  in  those  areas  con¬ 
sidered  weak*  However,  for  the  interindustry  analysis  it  was  necessary 
to  fill  in  the  gaps  and  make  quick  decisions  wherever  data  needed  ampli¬ 
fication*  Consequently,  certain  revisions  were  made  in  the  existing  series 
in  a  less  exacting  fashion  to  extend  the  scope  and  coverage  of  construc¬ 
tion  statistics* 


Chapter  III  Revisions  of  the  Current  Commerce-Labor 
Level  of  Construction  Expenditures,  1947 


A*  General  Approach 

It  was  pointed  out  in  the  previous  chapter  that  the  current 
Commerce-Labor  level  of  construction  expenditures  was  understated* 

There  were  indications  of  the  possible  areas  of  understatement  and  complete 
omission,  but  no  estimate  of  the  total  volume  was  indicated*  In  the 
early  phases  of  the  construction  analysis,  a  number  of  control  totals  for 
the  level  of  construction  activity  were  changed  as  special  circumstances 
required  (table  2,  column  2)*  Most  of  these  changes  were  minor  and  re¬ 
sulted  from  the  more  detailed  analysis  of  a  particular  industry  by  the 
industry  analyst,  e*g*,  pipe  line  maintenance,  local  transit,  and  rail¬ 
roads* 


±2'  For  a  turnkey  construction  job,  costs  of  carpets,  Venetian  blinds, 
shades,  and  even  office  furniture  have  been  included  in  some  of  the  re¬ 
ported  construction  contracts* 

17/The  National  Income  Division,  U*  S.  Department  of  Commerce,  uses  the 
Commerce-Labor  estimates  of  construction  activity  and  accepts  their  con¬ 
ceptual  definitions. 
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The  only  changes  worth  mentioning  in  the  "first  order"  re¬ 
visions  are  those  for  farm  construction  and  oil  and  gas  well  drilling. 

In  the  former  instance,  an  entirely  new  category.  Land  Betterment 
(table  2,  lines  16  and  43)  was  added  to  the  series.  In  the  case  of  oil 
and  gas  well  drilling  expenditures,  a  considerable  volume  of  informa¬ 
tion  was  secured  from  oil  and  gas  well  drilling  contractors,  and  from 
integrated  petroleum  companies.  Although  this  information  was  originally 
requested  in  order  to  provide  a  distribution  of  materials  consumed,  it 
was  found  that  the  data  provided  the  basis  for  an  independent  estimate  of 
drilling  expenditures  roughly  40  percent  higher  than  the  published  figures 
for  1947. 

Although  other  serious  questions  arose  from  time  to  time  as  to 
the  adequacy  of  specific  construction  figures,  no  additional  changes  in 
the  construction  activity  control  totals  were  made  until  the  final  recon¬ 
ciliation  stage  when  the  sectors  of  the  interindustry  relations  chart  were 
being  balanced  with  one  another.  At  this  last  stage  it  was  possible  to 
summarize  and  appraise  all  allocations  from  each  producing  s ector  to  con¬ 
suming  sectors.  Thus,  all  materials  and  services  of  the  type  that  could 
go  to  some  kind  of  construction  we re  tabulated.  For  the  sectors  producing 
these  items,  listings  were  made  of  allocations  to  construction  within  the 
framework  of  the  official  series  (including  the  "first  order"  revisions), 
for  other  industrial  purposes,  for  government  consumption,  for  export, 
etc.  At  this  stage,  many  items  normally  considered  as  construction  ma¬ 
terials  were  left  unallocated. 

A  critical  review  of  all  allocations  was  then  made  and  in  many 
cases  the  allocations  for  nonconstruction  uses  were  increased.  The 
result  was  an  aggregate  amount  of  approximately  $2.2  billion  of  construc¬ 
tion  type  materials  not  reconcilable  to  the  control  totals  for  constric¬ 
tion  activity.  The  inference  was  that  a  correspondingly  large  aggregate 
of  constriction  expenditures  was  missing  from  the  official  series,  be¬ 
cause  of  unrecognized  omissions  in  collection  of  data  or  unsatisfactory 
estimating  procedures,  or  a  mixture  of  both* 

At  this  stage,  a  final  appraisal  was  made  of  each  constriction 
control  total.  In  many  areas  there  was  reason  to  question  the  level  of 
activity  indicated  for  1947.  In  some  cases,  there  were  alternative  data, 
e.g«,  Census  of  Manufactures  data  for  industrial  constriction  in  1947; 
in  other  cases,  the  blow-up  procedures  seemed  biased  in  a  downward  direc¬ 
tion,  or  there  were  obvious  gaps  in  the  scope  of  the  statistics.  Where 
this  appraisal  indicated  the  necessity  for  revisions,  independent  esti¬ 
mates  were  made  on  the  basis  of  the  best  data  or  judgments  available 
within  the  limited  time  allowed  for  this  operation.  These  revised  control 
totals  have  some  numerical  foundation  even  if  they  cannot  be  defended  by 
specification  of  sound  statistical  estimating  procedures. 

The  final  control  totals  established  for  new  and  maintenance 
construction  are  not  dependent  upon  the  original  computation  of  the  value 
of  unallocated  materials.  The  revisions  incorporated  into  the  current 
Commerce-Labor  series  are  considered  conservative  and  still  not  sufficient 
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to  account  for  all  understatement  in  the  construction  series.  There  are 
still  sufficient  material  and  nonmaterial  items  available  to  account  for 
a  significant  amount  of  construction  if  some  reasonable  basis  of  estima¬ 
tion  could  be  developed. 


B ,  Revisions  and  Additions 

Thirty-one  additions  and  revisions  were  made  in  the  current 
series,  increasing  the  aggregate  level  of  construction  expenditures  from 
$24 o&  to  $23c7  billion.  This  section  presents  a  review  of  these  revisions 
and  additions,  specific  estimating  procedures,  and  a  comparison  of  the  final 
results  with  the  current  Commerce-Labor  levels.  They  are  discussed  in  the 
order  presented  in  table  2,  (The  footnotes  to  table  2  present  short  re¬ 
views  of  sources  and  techniques*) 

1,  New  Construction 


a.  Residential 

(1)  Residential  Additions  and  Alterations  (Table  B-2,  Line  5) 

The  revised  estimates  of  expenditures  for  additions  and  altera¬ 
tions  were  made  in  conjunction  with  these  for  residential  maintenance  and 
repair  *  A  detailed  discussion  of  the  sources,  methodology,  and  assumptions 
involved  in  revising  the  current  estimate  of  $735  million  to  $1,183  million 
is  presented  in  Appendix  A,  p  33  • 

( 2 )  Nonbuilding  Residential  Impr ovement s  (Table  B-2,  Line  7) 

Certain  types  of  expenditures  made  in  the  general  field  of  resi¬ 
dential  constriction  have  been  omitted  from  the  current  activity  series. 
These  are  expenditures  for  nonbuilding  items,  such  as  fencing ,  d ri veways , 
walks,  and  patios,  usually  incurred  after  the  completion  of  the  building. 
Assuming  that  this  type  of  construction  was  kept  to  a  minimum  during  the 
war  years,  1947  should  have  witnessed  an  unusually  large  volume  of  this 
type  of  activity.  The  estimate  of  $50  milli on  incorporated  into  the  re¬ 
visions  is  equivalent  to  an  expenditure  of  $150  per  residence  for  a 
third  of  a  million  residences  or  $100  for  half  a  million  residences*  Ad¬ 
ditional  research  might  indicate  a  higher  figure  for  this  widespread  acti¬ 
vity, 

b ,  Private  Nonfarm  Nonresidential  Building,  New  (Table  B-2  t  Line  8) 

The  current  expenditure  series  for  private  nonresidential  build¬ 
ing  is  based  upon  the  F,  W,  Dodge  contract  awards  for  the  37  Eastern 
States,  These  awards  are  adjusted  to  account  for;  (l)  the  excluded  11 
Western  States;  (2)  undercoverage;  (3)  understatement  of  award  valuation; 
(4)  architectural  and  engineering  fees  (which  may  run  as  high  as  5  percent 


V. 


9 


' 


r 


-  11  - 


of  total  cost);  and  (5)  the  relatively  large  volume  of  force  account  con¬ 
struction  for  additions ,  alterations,  improvements,  and  minor  new  build¬ 
ings.  The  revised  aggregate  totals  are  lagged  according  to  various  con¬ 
struction  timing  patterns  and  a  value— in-place  series  is  derived.  18/ 

The  adjustment  for  the  11  Western  States  is  based  upon  Report  of 
Building  Permits,  BLS ,  from  which  ratios  for  urban-nonresidential~permits 
issued  are  computed  monthly  between  the  11  Western  States  and  the  remainder 
of  the  country*  For  any  specific  type  of  construction  this  ratio  varies 
from  month  to  month,  ordinarily  within  a  small  range.  For  the  remaining 
four  categories,  however,  a  constant  upward  adjustment  is  applied,  25  per¬ 
cent  for  industrial  construction  and  15  percent  for  all  other  nonresidential 
building  construction*  The  latter  two  adjustment  factors  are  believed  to 
have  been  quite  conservative  for  the  immediate  postwar  construction  boom 
period.  This  resulted  in  an  understatement  of  actual  levels  of  activity 
in  1947  as  indicated  in  the  following  analyses* 

( 1 )  Industrial  Construction,  Private  (Table  B-2 ,  Line  9) 

Expenditures  for  private  industrial  construction  19/  for  1947  are 
estimated  in  the  current  Commerce-Labor  series  at  $1,702  million*  How¬ 
ever,  the  1947  Census  of  Manufactures  reported  total  construction  expendi¬ 
tures  on  manufacturing  plants  owned  by  reporting  manufacturers  as  $2,122 
million*  20/  Furthermore,  the  Census  figure  understates  actual  total  out¬ 
lays  for  manufacturing  plants  to  the  extent  of  expenditures  on  plant  not 
in  production  in  1947  and  expenditures  by  nonoperating  owners  of  manufac¬ 
turing  facilities*  On  the  basis  of  this  Census  data,  and  by  estimating 
expenditures  on  new  plant  beyond  the  scope~of  the  Census  survey  at  $200 
million,  the  total  value -in-place  expend!  tures  for  private  industrial 
building  construction  was  increased  for  the  interindustry  study  to  $2,322 


18/por  detailed  explanation  see  Expenditures  for  New  Construction, 
pp«  23-24,  or  Statistical  Supplement,  pp*  78-80* 

19/The  F*  W*  Dodge  contract  award  series  classifies  all  above  surface 

ning  property  as  industrial  construction* 
construction  expenditures  were  limited  to  the 
of  a  new  plant  was  started  prior  to  1947  and 


structures  constructed  on  mi 
20/ Census  of  Manufactures 
following i  If  construction 
completed  in  1947,  only  the  cost  of  that  portion  erected  in  1947  would 
have  been  reported;  if  construction  was  started  during  or  prior  to  1947, 
and  scheduled  for  completion  in  a  later  year  in  an  establishment  where 
manufacturing  operations  were  conducted  in  1947,  only  the  cost  of  that 
portion  erected  in  1947  would  have  been  reported;  if  construction  was 
started  during  or  prior  to  1947,  and  scheduled  for  completion  in  a  later 
year  with  no  production  in  1947,  the  construction  expenditures  would  not 
appear  in  the  Census  figures*  The  figures  do  not  include  construction 
expenditures  made  by  the  owners  of  plants  leased  to  reporting  manufac¬ 
turers*  unless  the  owner  was  also  a  manufacturer. 
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million*  21/  Because  data  were  not  available  no  adjustment  was  made  for 
those  above  surface  structures  erected  on  mining  property  which  by  defini¬ 
tion  were  excluded  from  Census  of  Manufactures  data,  e.g.,  grading,  wash¬ 
ing,  screening,  concentrating  and  roads* 

Whereas  the  current  Commerce-Labor  estimate,  based  upon  F*  W* 
Dodge  Corp*  contract  awards,  includes  expenditures  for  new  structures, 
including  additions  and  alterations,  the  interindustry  estimate  based  upon 
Census  of  Manufactures1  data  includes  expenditures  for  all  capitalized 
plant  including  improvements  and  possibly  major  repairs  for  which  depre¬ 
ciation  accounts  are  set  up*  22/  This  latter  figure  presents  a  more  ac¬ 
curate  total  of  charges  to  Gross  Private  Capital  Formation*  In  estimating 
the  charges  to  the  manufacturing  sectors  for  maintenance  and.  repair  ex¬ 
penditures,  independent  estimates  were  computed,  based  upon  Bureau  of 
Internal  Revenue  data*  Because  these  returns  are  oriented  to  accounting 
principles,  the  estimates  would  exclude  any  expenditures  for  capitalized 
repair  work  included  with  new  construction*  However,  the  aggregate  inter¬ 
industry  control  total  for  maintenance  and  repair  was  tied  to  the  official 
Commerce  level  for  nonresidential  building  which  does  not  include  improve¬ 
ments  but  covers  all  repairs,,  capitalized  or  not*  The  work  done  in  the 
interindustry  analysis  of  construction  tends  to  indicate  that  the  current 
level  is  understated* 

( 2 )  Commercial  Construct! on.  Private  (Table  B -2,  Line  10) 

Although  data  comparable  to  a  Census  of  Manufactures  are  not 
available  for  this  type  of  construction,  there  is  reason  to  believe  that 
the  current  estimate  of  $$56  million  is  low*  A  considerable  backlog  of 
demand  for  addition  and  alteration  work  set  up  during  the  war  period  was 
met  for  this  type  of  construction  in  1947*  A  large  amount  was  believed 
to  be  on  low  cost  projects  below  the  F*  W*  Dodge  cutoff  point  23/,  jobs 
requiring  less  than  the  prerequisite  number  of  special  trades  required 


21/  in  the  publication  Annual  Survey  of  Manufactures;  1949  and  1.050, 

U*  S*  Department  of  Commerce,  Bureau  of  the  Census,  Industry  Division, 
1952,  Chapter  IV,  ’’Expenditures  for  Plant  and  Equipment”,  p*  112,  ex¬ 
penditures  for  new  structures  and  additions  to  plant  for  1949  and  1950 
are  respectively  61  and  3?  percent  above  the  current  comparable  Commerce- 
Labor  estimates* 

22/  The  section  Expenditures  for  Plant  and  Equipment  in  the  schedule  of 
the  1947  Census  of  Manufactures  allows  some  leeway  in  interpretation  of 
the  items*  Although  costs  incurred  for  maintenance  and  repair  were  to  be 
excluded,  expenditures  chargeable  to  property  account  for  fixed  assets 
were  to  be  included*  Hence  the  possibility  exists  that  major  repairs 
charged  to  capital  account  may  have  been  included  in  some  cases. 

23/  The  F*  W.  Dodge  cutoff  point  varies  among  the  types  of  construction 
and  depends  upon  the  state  of  construction  activity  within  an  area,  and 
upon  the  requests  of  its  subscribers*  As  far  as  can  be  determined,  there 
is  no  inflexible  ruling  covering  all  cases  for  all  periods* 


' 


for  inclusion  in  Dodge  reports  24/,  and  jobs  in  which  the  owner  or  lessee 
acted  as  his  own  general  contractor  and  entered  into  agreements  directly 
with  special  trades  contractors  without  any  public  announcement,  2 5/ 

Hence ,  the  15  percent  upward  adjustment  to  cover  architect  and  engineering 
fees,  force  account  construction,  and  undercoverage  and  understatement  was 
considered  low  for  1947*  An  additional  25  percent  upward  adjustment  was 
applied  to  the  existing  estimate,  raising  total  commercial  construction 
for  1947  for  the  interindustry  analysis  to  $1,071  million* 

(3)  All  Other  Wonresidential  Building,,  Private  (Table  B-2,  Line  12  ) 

This  category  includes  religious,  social,  recreational,  and  mis¬ 
cellaneous  non residential  buildings.  Although  an  adjustment  of  15  percent 
was  made  in  the  interindustry  study  to  the  first  two  subgroups,  increasing 
expenditures  from  $225  to  $258  million,  26/  the  important  revision  in  this 
segment  refers  to  the  adjustment  of  the  "miscellaneous  nonresidential" 
category,  which  was  increased  from  $75  million  to  $377  million. 

The  current  estimate  of  $75  million  is  based  upon  the  F.  W,  Dodge 
contract  award  series  subclassification  "miscellaneous  nonresidential 
building".  Included  in  this  category  are  such  structures  as  animal  hospitals 
pounds,  private  garages,  greenhouses,  refreshment  road  stands,  and  boat¬ 
houses,  with  average  costs  considerably  under  the  F*  W,  Dodge  cutoff  point. 
Some  of  these  are  jobs  in  which  F,  W,  Dodge  subscribers  are  not  interested, 
and  very  seldom  do  F,  W,  Dodge  sources  of  data  have  any  contact  with  these. 
Using  Report  of  Building  Permits  Issued,  it  was  possible  to  check  the  ex¬ 
penditure  levels  for  certain  types  of  buildings  included  in  this  classifi¬ 
cation. 


(a)  Private  Garages;  In  1947,  permits  with  a  valuation  of 
$78  million  were  issued  in  urban  areas  for  the  construction  of  indivi¬ 
dual  private  garages.,  .In  1946.,  the  figure  was  $58  million.  These 


24/  Theoretically,  all  projects  requiring  two  or  more  special  trade 
skills  are  covered*  In  actual  practice,  however,  it  is  believed  that  this 
is  not  always  the  case, 

25/  Leasehold  improvements  by  renters  provide  a  substantial  annual  ex¬ 
penditure,  and  there  is  a  strong  possibility  that  Dodge  misses  many  of 
these  small  but  numerous  projects  because  its  sources  of  information  are 
limited  and  the  projects  are  beyond  their  scope  of  coverage.  Service 
station  chains  frequently  supply  all  their  business  to  a  single  local 
company,  bypassing  the  usual  contract  awarding  procedure  in  which  F.  W, 
Dodge  is  interested, 

26/  From  discussion  with  other  technicians,  it  was  assumed  that  the  ele¬ 
ment  of  undercoverage  did  not  exclude  these  two  subgroups.  However,  with 
the  bulk  of  this  type  of  building  limited  to  rural  nonfarm  and  urban  areas, 
the  adjustment  was  limited  to  15  percent. 
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permit  valuations  do  not  include  the  value  of  garages  included  in  any 
permit  issued  for  residential  structures;  hence  the  BLS— 404  permit 
valuation  does  not  include  any  duplication  of  permits  issued  for 
garages*  Most  of  these  structures  are  erected  in  a  comparatively  short 
time,  and  it  can  be  estimated  safely  that  about  $70  million  in  garages 
for  which  permits  were  issued  were  erected  in  1947* 

However,  adjustment  must  be  made  for  understatement  and  under- 
coverage*  An  increase  of  at  least  25  percent  had  to  be  made  for  under¬ 
statement*  This  was  the  estimate  used  for  new  residential  construc¬ 
tion  in  1947*  An  estimate  of  50  percent  for  both  understatement  and 
undercoverage  results  in  an  expenditure  of  $105  million  for  the  actual 
level  of  private  residential  garages  built  in  urban  areas*  Although 
the  opinion  has  been  expressed  that  aggregate  construction  for  garages 
in  rural  nonfarm  areas  is  'ilgher  than  in  urban  areas,  it  was  decided 
to  assume  an  equal  distribution  of  expenditures*  Total  expenditures 
for  private  nonfarm  garages  therefore  were  estimated  at  $210  million 
in  1947* 


(b)  Sheds ,  Poultry  Houses,  Stables,  Barns,  etc*:  The  B  LS-404 
reported  permits  issued  in  urban  areas  for  this  type  of  structure 
amounted  to  $15  million  in  1947  and  $12  million  in  1946*  It  was  esti¬ 
mated  that  $14  million  of  these  structures  for  which  permits  were 
issued  were  erected  in  1947*  Understatement  and  undercoverage  would  be 
much  greater  in  this  categoiy  than  for  garages*  An  allowance  for  twice 
as  much  would  give  an  expenditure  of  $28  million  for  urban  areas* 

This  type  of  construction  is  probably  greater  in  rural  nonfarm,  areas, 
but  the  assumption  of  equal  volume  results  in  total  nonfarm  expendi¬ 
tures  of  $56  million* 

(c)  All  Other  Nonres.i dential ,  n*e0c*;  Permits  for  this 
catch-all  category  totaled ""$20  million  in  1947  and  $17  million  in 
1946,  and  it  was  estimated  that  $18*5  million  was  put-in-place  in 
1947*  It  was  assumed  that  the  "blowup"  to  correct  for  understatement 
and  undercoverage  for  this  group  in  urban  areas  should  be  the  same  as 
for  sheds,  100  percent,  and  that  rural  nonfarm  volume  was  the  same 

as  urban  volume;  hence,  total  expenditures  were  estimated  at  $74 
million* 


(d)  Summary;  Aggregate  expenditures  for  the  structures  dis¬ 
cussed  in  (a),  (b ) ,  and  (c)  amounted  to  $340  million#  It  is  doubtful 
whether  an  appreciable  amount  would  have  been  picked  up  by  F,  W* 

Dodge*  However,  assuming  that  half  the  Dodge  base  from  which  the  cur¬ 
rent  $75  million  was  derived  included  expenditures  for  these  struc¬ 
tures,  a  deduction  of  $38  million  should  be  made  from  the  $340  million* 
This  remainder,  $302  million,  represents  expenditures  excluded  from 
the  current  "miscellaneous  nonresidential  building"  category* 

c#  Farm  Construction  (Table  B-2,  Lines  13-16) 

A  detailed  discussion  of  the  revisions  to  the  farm  construction 
activity  levels  is  presented  in  Appendix  A,  p, 36* 
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d#  Public  Utility 

( 1 )  Railroad  Construction  (Table  B-2  ,  Line  18 ) 

New  construction  activity  was  reduced  from  $318  million  to  $287 
million  as  a  result  of  the  detailed  railroad  industry  analysis#  This  dif¬ 
ference  of  $31  million  was  due  to  inclusion  of  expenditures  for  land,  road 
and  shop  machinery,  and  power  plant  machinery  in  the  current  level# 

It  should  be  noted  that  railroad  accounts  are  maintained  in  such 
fashion  that  a  number  of  overhead  costs  for  force  account  construction, 

(such  as  depreciation  and  office  expenses),  are  included  in  accounts  other 
than  construction#  Hence,  railroad  construction  activity  (new,  and  main¬ 
tenance  and  repair)  is  understated  to  the  extent  of  these  omissions* 

e  #  Sewer  and  Water 

9 

( 1 )  Water  Supply  (Table  B-2,  Line  28) 

The  current  level  of  expenditure  was  raised  .from  $195  million  to 
$226  million#  This  upward  revision  was  based  upon  the  opinion  of  techni¬ 
cians  that  insufficient  weight  had  been  given  the  volume  of  new  force  ac¬ 
count  construction,  and  the  considerable  pirchase  of  construction  materials 
directly  by  the  municipalities# 

f «  Highways,  Roads,  and  Streets  (Table  B-2,  Line  29) 

Land  and  right-of-way  costs  were  erroneously  included  in  the  1947 
expenditure  series*  Hence,  the  $29  million  reduction  from  $1,514  million 
to  $1,485  million  for  these  items  does  not  represent  any  change  in  the 
actual  volume  of  construction,  but  merely  eliminates  nonconstruction  ex¬ 
penditure# 

g *  Oil  and  Gas  Well  Drilling  (Table  B-2,  Line  33) 

The  revised  estimate  of  $1,076  million  is  based  upon  an  actual 
survey  of  contractor  drilling  costs  for  1947  and  cost  data  submitted  by 
petroleum  companies  on  costs  other  than  payments  to  drilling  contractors# 

Although  this  activity  is  not  an  integral  segment  of  the  Commerce- 
Labor  series,  construction  expenditures  have  been  published  by  the  Depart¬ 
ment  of  Commerce#  The  1947  estimate  of  $773  million  was  derived  by  pro¬ 
jecting  expenditure  data  shown  in  the  1939  Census  of  Crude  Petroleum  and 
Natural  Gas#  A  significant  cause  for  the  difference  was  the  inability  to 
make  adjustments  for  technological  changes,  variations  in  type  of  drilling 
(rotary  vs#  cable),  changes  in  labor  and  work  practices,  areas  of  drill¬ 
ing,  etc* 
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2 •  Maintenance  and.  Repair  Construction 

a#  Building 

(i)  Residential 


( a )  Expend! tur es  by  Home  Owners  and  Owners  of  Rented  Re s i - 
dential  Units~~[Table  B-2 ,  Line  37)  t  The  current  estimate  of  expendi— 
tures  for  maintenance  and  repair  by  home  owners  and  owners  of  rented 
property  is  $2#2  billion,  distributed  approximately  as  $1*4  billion 
and  $0.8  billion,  respectively.  This  is  admittedly  one  of  the  weaker 
estimates  in  the  construction  expenditure  series,  and  information  from 
the  Federal  Reserve  Board,  Federal  Housing  Administration,  and  other 
sources  indicates  that  the  current  level  is  substantially  understated. 

The  derivation  of  the  $3.3  billion  estimate  used  for  the  interindustry 
analysis  is  explained  in  detail  in  Appendix  A,  p.33  • 

(b)  Expenditures  by  Tenants  on  Rented  Units  (Table  B-2 ,  Line  38)* 
Historically^  the  Commerce  residential  maintenance  and  repair  expendi¬ 
ture  series  includes  only  expenditures  by  home  owners  in  owner-occupied 
homes  and  by  owners  of  tenant-occupied  units.  During  and  since  World 
War  IT,  the  volume  of  maintenance  and  repair  construction  financed  by 
tenants  of  rented  units  increased  considerably  over  the  prewar  period# 

In  mid-1947,  there  were  approximately  15*4  million  nonfarm  tenant- 
occupied  units  in  the  United  States#  According  to  a  Bureau  of  Labor 
Statistics  survey  of  consumer  expenditures  for  1947,  tenants  in  speci¬ 
fied  cities  spent  from  an  average  of  a  few  dollars  to  close  to  a  hundred 
dollars  on  construction  maintenance  of  their  dwelling  units#  An  esti¬ 
mate  of  $10  per  unit  resulted  in  a  total  expenditure  of  $154  million 
by  renters# 

b  •  Public  Utility 

( 1 )  Railroad  Construct ion  (Table  B-2,  Line  45 ) 

The  increase  in  this  category  was  due  to  the  detailed  analysis 
of  the  industry  made  for  the  entire  railroad  industry.  The  increase  was 
due  primarily  to  additional  charges  for  salvage  which  should  have  been 
added  to  construction,  and  adjustments  made  in  the  operating  expense  ac¬ 
counts  for  deferred  maintenance. 

(2 )  Local  Transit  (Table  B-2,  Line  46 ) 

The  current  estimate  of  $46  million  represents  expenditures  on 
privately  owned  local  transit  systems.  Publicly  owned  local  transit  sys¬ 
tems  are  included  in  the  current  series  with  mi  scellaneous  public  service 
enterprises ,  but  prior  to  the  interindustry  analysis  no  estimate  had  been 
made  for  maintenance  and  repair  in  this  category#  However,  the  analysis 
of  the  local  transit  industry  indicated  a  total  expenditure  of  $70  mil¬ 
lion  for  maintenance  of  both  public  and  private  systems#  Because  local 
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transit  is  treated  as  an  independent  unit,  the  $24  million  expenditure 
on  publicly  owned  systems  was  added  to  the  private  segment  of  this  cate¬ 
gory  instead  of  to  miscellaneous  public  service  enterprises# 

(3)  Electric  Light  and  Power  (Table  B-2 t  Line  48) 

Maintenance  expenditures  on  Rural  Electrification  Administra¬ 
tion  projects  are  currently  excluded  from  the  expenditure  series#  With 
aggreEa-t-e  new  expenditures  in  the  vicinity  of  a  billion  dollars,  mainten¬ 
ance  and  repair  expenditures  were  set  at  $10  million#  This  represents  a 
token  estimate  and  is  probably  too  low* 

c 0  Conservation  and  Development  (Table  B-2 ,  Lines  $6-60) 

( 1 )  Federal ,  except  Parks  and  Playgrounds 

Federal  maintenance  and  repair  expenditures  for  conservation  and 
development  will  be  treated  in  two  sections j  Corps  of  Engineers,  and  all 
other  Federal  (such  as  T.V.A#,  Bureau  of  Reclamation,  and  Bonneville)# 

Although  sources  are  available  from  which  maintenance  and  repair 
expenditures  could  be  obtained  for  the  latter  category,  the  cost  of  using 
these  sources  would  be  prohibitive#  However,  a  review  of  releases  by  T0V#A# 
and  the  Bureau  of  Reclamation  indicates  that  maintenance  and  repair  con¬ 
struction  expenditures  for  these  types  of  construction  are  comparatively 
low,  probably  about  1  percent  of  value-in-place#  Between  1915  and  1946, 
new  construction  by  the  Federal  agencies  in  this  category  amounted  to  ap¬ 
proximately  $3  o  7  billion#  Construction  maintenance  and  repair  expenditures 
were  estimated  at  $40  million# 

Expenditures  for  construction  maintenance  and  repair  by  the 
Corps  of  Engineers  were  treated  in  two  parts;  river  and  harbor,  and 
flood  control#  The  $95  million  expenditure  in  the  current  series  repre¬ 
sents  expenditures  for  only  river  and  harbor  work#  No  direct  information 
can  be  obtained  on  the  volume  of  maintenance  and  repair  for  flood  control, 
although  approximately  40  percent  of  total  new  construction  by  the  Corps 
of  Engineers  was  for  dikes,  levees,  revetments,  etc*  However,  from  August 
1941  through  fiscal  1948  (June  1949),  the  Corps  of  Engineers  spent  ap¬ 
proximately  $92  million  for  emergency  flood  control  repairs.  It  was  esti¬ 
mated  that  $15  million  was  expended  in  1947* 

Total  direct  Federal  expenditures  for  all  construction  mainten¬ 
ance  and  repair  for  conservation  and  development  was  estimated  to  be 
$150  million,  an  increase  of  $55  million  over  the  current  $95  million 
estimate# 

(2)  Non-Federal  Public  Conservation  and  Development  (Table  B-2 , 

Linear 

This  category  includes  expenditures  by  State  and  local  govern¬ 
ment  comparable  to  those  made  in  Federal  conservation  and  development, 
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e*g.  flood  control,  water  conservation,  and  drainage*  There  are  two  dis¬ 
tinct  types  of  expenditures  made  in  this  activity}  expenditures  by  local 
governments  on  pro jects  constructed  by  the  Federal  Government  and  turned 
over  to  the  locality  for  maintenance,  and  expenditures  on  projects  con¬ 
structed  by  local  authorities. 

Expenditures  for  normal  maintenance  and  repair  of  federally  con¬ 
structed  flood  control  projects  are  usually  the  responsibility  of  the 
local  government*  No  data  are  available  on  the  volume  within  the  juris¬ 
diction  of  the  local  governments,  but  a  token  estimate  of  $25  million  was 
adopted  for  this  study. 

Although  a  series  could  be  prepared  fairly  easily,  there  is  cur¬ 
rently  no  data  on  total  new  construction  for  non-Federal  conservation  and 
development  which  would  provj.de  a  benchmark  for  maintenance  expenditures* 
The  longest  period  for  which  any  data  on  this  type  of  new  construction  are 
available  is  the  F,E.R*A,-C*W*A,-W*P*A,-P*W<:A,  era  from  1934  through  1942 
during  which  more  than  $1  billion  was  spent  for  this  type  of  activity. 

Any  estimate  would  be  an  educated  guess,  and  a  round  figure  of  $50  million 
was  chosen, 

(3 )  Parks  and  Playgrounds  (Tabl e  B-2,  Line  62) 

Currently,  there  is  no  series  indicating  new  expenditures  for 
parks  and  playgrounds  and  hence  no  benchmark  for  an  estimate  of  maintenance 
and  repair*  The  $10  million  estimate  in  this  study  is  purely  judgment* 

d ,  Military  and  Naval  (Tabl e  B-2,  Line  63) 

Expenditures  for  military  and  naval,  maintenance  and  repair  con¬ 
struction  are  currently  not  included  in  the  Commerce  series.  Between 
1915  and  1940  approximately  $4*9  billion  in  new  facilities  were  erected 
and  another  $11  billion  from  1941  through  1946,  No  expenditure  figures 
are  published  for  construction  maintenance  and  repair  of  military  and  naval 
facilities*  However,  the  Department  of  Defense  did  issue  a  combined  opera¬ 
tions  and  maintenance  expenditure  figure  for  1947*  From  an  analysis  of 
these  operating  costs,  and  on  the  basis  of  discussion  with  technicians  in¬ 
volved  in  collecting  these  statistics,  the  volume  of  maintenance  and  re¬ 
pair  work  was  estimated  at  $175  million. 

e *  Miscellaneous  Public  Service  Enterprises  ( Tabl e  B-2,  Line  64) 


From  1915  through  1946,  total  new  construction  for  this  cate¬ 
gory  was  approximately  $3  billion*  Except  for  water  supply  and  sewage 
disposal,  all  publicly  owned  utilities  are  included  in  this  category  in 
the  current  series.  From  an  analysis  of  the  composition  of  this  type 
of  construction  in  Construction  Activity  in  the  United  States ,  1915~37 , 
it  was  possible  to  estimate  a  distribution  of  the  "$3  billion  into  some 
of  its  components.  Local  transit,  included  elsewhere  in  the  interindustry 
study,  accounted  for  roughly  40  percent  of  the  expenditures*  The  as¬ 
sumption  of  a  maintenance  and  repair  bill  of  about  3  percent  on  the  re¬ 
maining  portion  gives  an  expenditure  of  approximately  $50  million* 
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C#  Other  Areas  of  Omission  and  Possible  Understatement 

Despite  the  upward  revisions  to  current  Commerce-Labor  control 
totals  and  the  inclusion  of  activities  omitted  from  that  expenditure 
series,  there  are  additional  areas  of  undercoverage  and  understatement# 
For  various  reasons  no  attempt  was  made  to  derive  estimates  of  expendi¬ 
tures  for  these  areas# 

One  important  segment  currently  omitted  from  the  I«*0  series  are 
expenditures  by  residential  developers  and  builders  for  roads  and  streets 
constructed  and  paid  for  by  the  builder#  These  costs  do  not  appear  as 
pert  of  the  land  development  cost  adjustment  made  in  nonfarm  residential 
construction  nor  aye  they  included  in  the  building  permit  valuation  filed 
and  eventually  used  by  the  Division  of  Construction  Statistics,  BLS,  to 
determine  value«4n-place  expenditures#  They  are  omitted  alse  from  high¬ 
way  expenditures  because  they  are  paid  for  privately#  There  is  no  doubt 
that  the  volume  of  these  expenditures  varies  considerably  from  year  to 
year  but  the  consensus  is  that  these  costs,  are  substantial,  particularly 
since  1946® 


Another  activity  currently  excluded  is  also  directly  related 
to  residential  construction#  Seasonal  dwelling  units  failing  to  comply 
with  certain  specifications  do  not  appear  anywhere  in  the  series#  In¬ 
structions  to  BLS  field  agents  specify  that  summer  cottages  may  be  classi¬ 
fied  as  dwelling  units  if  all  of  the  following  requirements  are  met? 

1#  Each  contains  built-in  cooking  facilities) 

2#  Each  contains  built-in  heating  facilities  (where 
required  for  year  round  living); 

3#  Each  contains  a  private  bath  or  has  access  tf> 
send  private  bath  facilities;  and 

4*  It  is  the  intention  of  the  owner  or  builder  to 

use  or  rent  each  unit  as  a  semipermanent  family 
dwelling  # 

A  considerable  number  of  units  erected  in  resort  areas  do  not  meet  these 
qualifications  and  are  omitted  from  the  BLS  data#  The  number  and  value 
of  these  units  are  unknown  and  no  effort  was  made  to  estimate  oither#  A 
related  type  of  activity  but  much  smaller  in  volume  is  the  construction 
of  barracks  at  lumber  camps,  in  farm  areas  (but  not  on  farms)  for  migra¬ 
tory  workers,  in  resort  areas,  etc#  Although  of  minor  importance  in  tne 
residential  category,  it  is  mentioned  with  the  other  omitted  activities# 

At  the  time  the  analysis  of  expenditures  for  private  industrial 
construction  was  made ,  it  was  not  realized  that  the  Commeree^Labor  figure 
of  $1,702  million  included  expenditures  for  above-surface  mining  structures. 
The  revision  to  this  estimate  was  made  in  terms  of  expenditures  in  the 
Census  of  Manufaatures ,  1947,  which  obviously  excluded  the  mining  and 
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quarrying  industries.  27/  (See  page  20*)  Hence/ the  final  expenditure 
figure  of  $2,322  million  used  in  the  interindustry  analysis  for  indus¬ 
trial  construction  is  exclusive  of  the  construction  of  any  above— surface 
mining  structures  (e.g.  buildings,  fencing,  and  track).  The  volume  of 
this  type  of  construction  could  not  be  segregated  from  the  F.  W.  Dodge 
Corp.  contract  awards  in  its  "manufacturing  buildings"  classification 
and  no  attempt  was  made  to  estimate  the  volume  of  expenditures.  Cemetery 
construction  is  another  activity  for  which  no  allowance  has  been  made* 
Conceptually,  the  buildings  erected  are  included  in  the  religious  category, 
but  work  done  on  the  grounds  (e.g*  grading,  drainage,  fencing,  and  roads) 
does  not  appear  in  any  activity  series. 

Finally,  there  is  an  area  of  omission,  or  understatement,  which 
lies  in  the  twilight  zone  between  construction  and  producers 1  durable 
equipment,  and  is  difficult  to  define.  This  situation  stems  in  part  from 
the  definition  of  construction,  from  the  collection  of  expenditure  data, 
and  from  the  treatment  of  producers1  durable  equipment  by  the  owner.  Con¬ 
ceptually,  structural  foundations  built  specifically  for  production  or  any 
other  type  of  equipment  are  considered  to  be  construction*  Usually  the 
foundation  is  prepared  to  the  extent  needed  for  the  machine  to  be  set  in, 
bolted,  and  connected.  However,  the  installation  of  equipment,  especially 
in  existing  structures,  frequently  entails  additional  work  either  on  the 
part  of  the  owner  or  of  the  outside  company  installing  the  equipment.  This 
would  include  additional  lines  for  water,  steam,  compressed  air,  gas, 
drainage,  electric  power,  or  whatever  is  needed.  In  some  cases  this  work 
is  fairly  extensive,  and  occasionally  it  is  necessary  to  enlarge  openings, 
or  install  more  partitions  to  a], low  the  installation.  Often  the  entire 
cost  of  the  equipment  and  incidental  construction-type  expenses  will  be 
carried  in  the  accounts  of  the  owner  as  capital  equipment  cost.  However, 
in  order  to  coincide  with  the  definition  of  construction,  the  cost  of 
such  equipment  has  to  be  maintained  separately  from  construction  installa¬ 
tion  costs.  It  is  doubtful  whether  these  quasi-construction  expenses 
appear  in  the  official  construction  expenditure  series.  In  any  event 
they  appear  conceptually,  if  not  statistically,  in  the  gross  private* 
capital  formation  sector* 

Although  upward  revisions  were  made  to  a  number  of  levels  of 
activity,  there  are  still  some  areas  of  undercoverage  for  which  no  ad¬ 
justment  was  made  in  this  analysis  -  new  nonfarm  residential  dwelling 
units,  and  nonresidential  building  maintenance  and  repair 0  In  deriving 
expenditures  for  new  nonfarm  residential  construction  for  1947,  the 
Division  of  Construction  Statistics,  BLS ,  adjusted  for  undervaluation  of 
building  permits,  and  for  the  noninclusion  of  architectural  and  engineering 


S-i/lhe  Census  of  Manufactures  data  excluded  construction  for  mining 
proper  (such~as  grading,  screening,  washing,  concentrating,  and  roads) 
but  includes  manufacturing  plants  (such  as  for  smelting)  located  at  the 
mines 
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fees  and  land  development  costs*  No  account  was  taken  of*  any  underreport— 
ing,  though  there  was  reason  to  believe  that  enforcement  was  lax  in  a 
considerable  number  of  rural  nonfarm  permit  issuing  areas  and  probably  in 
a  smaller  but  appreciable  number  of  urban  places  also*  Total  value  of  the 
unreported  segment  in  this  area  may  have  run  about  5  percent  of  total  new 
expend], tu re s*  However,  no  revision  of  the  current  estimates  is  currently 
contemplated  (Appendix  A,  p*  38)* 

The  belief  that  nonresidential  building  maintenance  and  repair 
expenditures  are  understated  is  reinforced  by  consideration  of  probable 
maintenance  requirements  of  existing  buildings*  Expenditures  for  main¬ 
tenance  and  repair  are  best  judged  in  terms  of  relative  costs  during  a 
base  year  (1939  in  this  instance)*  This  procedure  is  deemed  advisable 
for  estimating  current  year  costs  in  order  to  minimize  the  effect  of  price 
changes  which  might  tend  to  distort  the  proportion  of  maintenance  expendi¬ 
tures  to  original  cost*  Total  expenditures  for  new  private  and  public 
nonfarm  nonresidential  building  construction  from  1915  to  1947  (in  terms 
of  1939  dollars)  amounted  to  approximately  $59#3  billion#  28/  Taking  ac¬ 
count  of  construction  prior  to  1915  and  allowing  for  demolition,  fires, 
etc*,  it  would  be  conservative  to  estimate  that  the  1947  value  for  the 
buildings  standing  (in  terms  of  1939  construction  costs)  would  be  approxi¬ 
mately  $75  billion*  Expenditures  for  maintenance  and  repair  in  1947  at 
current  prices  were  estimated  at  $1*6  billion  (table  2,  line  39) o  In 
terms  of  1939  prices  this  would  be  about  $850  to  $900  million  or  equal  to 
1*13  to  1*20  percent  of  the  total  new  value  of  buildings  standing*  A  1,2 
percent  estimate  for  maintenance  and  repair  is  conservative  from  other 
points  of  view.  It  should  be  noted  that  in  1947  each  0,1  percent  is  equi¬ 
valent  to  approximately  $130  million, 

A  further  complication  in  the  revision  of  the  current  estimates 
involved  expenditures  for  major  improvements.  From,  an  accounting  stand¬ 
point,  as  reported  to  the  Bureau  of  Internal  Revenue,  major  improvements 
are  considered  as  capital  expenditures,  with  corresponding  depreciation 
reserve  accounts*  Hence,  for  purposes  of  conceptual  inclusion  in  an 
interindustry  chart,  these  expenditures  should  be  included  in  the  new 
construction  segment#  However,  the  sources  from  which  the  major  portion 
of  the  construction  expenditure  series  are  currently  derived  not  only  pre¬ 
clude  this  accounting -type  of  classification,  but  raise  additional  ques¬ 
tions  concerning  the  accuracy  of  the  estimates  of  the  levels  of  activity. 

In  the  current  series  new  construction  is  conceptually  limited 
to  the  erection  of  new  structures  and  to  structural  (defined  loosely)  ad¬ 
ditions  and  alterations.  Improvements  do  not  necessarily  comply  with 
either  definition*  Furthermore,  whereas  building  permits  are  usually  re¬ 
quired  for  the  former,  few,  if  any,  are  required  for  improvements*  Hence, 
this  important  construction  item  has  been  omitted  from  residential  con¬ 
struction,  and  it  is  doubtful  whether  the  F,  W*  Dodge  contract  award  series 
for  nonresidential  building  included  a  substantial  amount  of  this  type  of 
construction*  Improvement  type  construction  is  outside  the  range  of  their 
primary  interest,  is  considered  a  periphery  item,  and  is  difficult  to  ob¬ 
tain  from  their  primary  sources  of  data. 


28/  statistical  Supplement,  p#  6  (total  private  nonresidential)  and 
p*  10  (total  public  nonresidential). 


-  22  - 


In  the  interindustry  study,  improvements  have  been  included  in 
both  new  and  maintenance  construction#  This  led  to  an  understatement  in 
the  new  construction  sector,  and  hence  in  the  gross  private  capital  in¬ 
formation  sector  as  well*  The  source  from  which  the  basic  data  for  non¬ 
farm  residential  maintenance  and  repair  expenditures  were  obtained  pre¬ 
cluded  the  possibility  of  deriving  separate  estimates  for  improvements 
and  for  true  maintenance  and  repair  outlay*  (See  Appendix  A»)  In  the 
residential  sector,  therefore,  a  substantial  amount  of  new  improvement 
construction  is  included  with  maintenance#  In  new  industrial  construction, 
however,  expenditures  for  improvements  are  included  in  the  revised  inter¬ 
industry  estimates*  The  source  used  for  the  revision  of  the  current  Com¬ 
merce-Labor  level  of  expenditures,  the  Census  of  Manufactures,  included 
improvements  in  its  estimates  of  outlays  for  new  plant* 

The  upward  adjustment  in  the  remaining  nonresidential  building 
categories  was  primarily  intended  to  cover  the  understatement  and  under¬ 
coverage  for  new  construction,  including  additions  and  alterations,  within 
the  scope  of  the  current  expenditure  series®  There  is  no  method  of  deter¬ 
mining  whether  these  adjustments  were  of  sufficient  magnitude  to  have  in¬ 
cluded  expenditures  for  all  improvements*  No  data  were  available  indicat¬ 
ing  the  volume  of  improvements  or  capitalized  repair  projects  for  these 
types  of  nonresidential  buildings,  and  there  was  no  attempt  to  estimate 
expenditures®  However,  except  for  that  portion  included  in  the  nonfarm 
residential  maintenance  and  repair  estimate,  improvement  expenditures  are 
included  in  new  construction  and  carried  in  the  chart  as  capital  outlay#- 


D*  Levels  of  Unallocated  Inputs 

It  was  mentioned  earlier  in  this  section  that  after  the  H first 
order”  revisions  had  been  incorporated  into  the  expenditure  levels,  an 
irreducible  minimum  of  $2*2  billion  of  new  construction-type  materials 
could  not  be  fitted  into  the  control  totals*  (Allocations  of  materials 
to  construction  has  been  in  terms  of  new  materials*)  The  final  revision 
of  construction  expenditures  (table  2,  column  5)  was  approximately  $3al 
billion  above  the  "first  order”  revision,  but  it  was  still  of  insufficient 
magnitude  to  fully  absorb  the  $2,2  billion  material  residual,  because  of 
the  volume  of  nonmaterial  costs*  In  the  final  analysis,  approximately 
$150  million  in  new  materials  could  not  be  absorbed  in  the  revised  1-0 
construction  control  total,  and  was  reallocated  elsewhere  in  the  output 
of  the  industries*  It  would  have  been  a  fairly  easy  operation  to  absorb 
this  residual,  and  materials  previously  rejected,  through  reduction  of 
aggregate  nonmaterial  costs.  This  procedure,  however,  would  have  resulted 
in  a  further  unbalancing  of  the  nonmaterial  proportion  to  total  which  al¬ 
ready  had  been  sharply  reduced* 

In  the  original  allocation  of  material  and  nonmaterial  costs, 
the  primary  objective  was  to  absorb  the  material  allocations*  As  a 
result  of  this  policy,  expenditures  for  nonmaterial  costs  were  deliberately 
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reduced  below  the  absolute  minimum  necessary  to  cover  the  expenses 
generated  in  installation  of  materials*  The  data  available  for  distri¬ 
bution  of  nonmaterial  costs  to  consuming  segments  was  less  reliable  than 
that  for  materials*  Hence,  although  it  was  obvious  that  additional  non¬ 
material  costs  should  have  been  accepted  or  allocated  to  the  construction 
industry ,  these  allocations  were  either  rejected  or  reduced  because  the 
control  total  for  construction  expenditures  had  already  been  determined* 
Additional  acceptance  of  these  nonmaterial  costs  would  mean  an  upward  ad¬ 
justment  of  the  control  totals*  Allocations  which  were  reduced  included 
architectural  and  engineering  fees,  equipment  charges,  travel  expenses, 
and  labor  costs.  Items  completely  omitted  included  office  materials  and 
supplies,  contributions,  legal  services,  club  and  association  dues,  books 
and  magazines,  gifts,  and  similar  items.  It  is  difficult  to  estimate  the 
volume  of  these  nonmaterial  costs  currently  excluded  or  definitely  known 
to  be  understated* 

Another  element  to  be  considered  is  that  of  used  materials* 
Estimates  from  informed  sources  have  placed  the  value  of  used  building 
materials  purchased  for  construction  at  2*5  to  5*0  percent  of  the  value 
of  new  building  materials*  29/  Although  this  range  seems  high  under  ordinary 
conditions,  an  estimate  of  $250  million  does  not  appear  to  be  excessive 
for  1947 f  when  shortages  of  many  kinds  of  new  materials  hindered  orderly 
progress  on  many  jobs  throughout  the  country*  Sources  indicating  the 
use  and  supply  of  specific  used  building  materials  are  almost  nonexis¬ 
tent,  The  Census  of  Business  included  the  sales  of  used  building  materials 
by  building  supply  dealers  whose  major  source  of  income  was  derived  from 
sales  of  new  building  materials.  However,  the  approximately  $6  million 
involved  in  this  segment  represents  a  small  fraction  of  the  estimates  for 
the  industry*  Demolition  contractors  are  the  principal  source  of  supply 
for  used  materials  and  the  activities  of  these  contractors  were  not  in¬ 
cluded  in  the  Census  of  Business*  Other  important  sources  consist  of 
dealers  who  buy  used  materials  from  contractors,  railroads,  and  others; 
and  in  the  largest  cities  there  is  an  appreciable  sale  by  dealers  who  buy 
in  job  lots  from  demolition  contractors* 

The  gross  distribution  of  building  supplies  was  based  upon  pro¬ 
duction  (shipments)  and  inventory  change.  Used  materials  not  entering 
trade  had  not  been  included  in  the  total  allocated  to  consuming  industries* 
Only  the  sum  total  of  new  materials  was  available  for  distribution  in  the 
construction  industry*  The  net  effect,  therefore,  was  upon  the  level  of 
inventory  of  new  materials  because  construction  expenditures  include 
costs  for  both  new  and  used  materials*  This  situation  did  not  affect  the 
interindustry  analysis  for  construction  because  the  primary  purpose  was 
to  determine  the  total  input  requirements  for  specific  materials®  If 
necessary,  estimates  could  be  made  for  the  quantity  of  used  materials 
con sumed® 


29/  During  periods  of  material  shortages,  used  building  materials  pre¬ 
sent  a  significant  source  of  supply ,  and  the  immediate  postwar  period 
of  shortages  extended  throughout  1947  for  many  types  of  building  materials* 
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Despite  the  substantial  additions  made  to  the  current  Com¬ 
merce-Labor  levels  of  construction  expenditures,  the  final  aggregate 
total  of  $2Ba7  billion  may  still  be  considerably  understated  from  the 
point  of  view  of  the  interindustry  chart*  The  combination  of  conserva 
tism  in  revising  some  of  the  existing  Commerce -Lab or  levels,  and  com¬ 
plete  omission  of  other  areas  resulted  in  a  final  expenditure  estimate 
which  is  believed  to  be  an  understatement  of  at  least  $500  million# 


Chapter  IV  Problems  of  Input  Analysis 


The  starting  point  for  the  interindustry  analysis  of  inputs 
for  the  construction  industry  was  the  official  Commerce-Labor  series 
on  value  of  work  put-in-place  that  year  by  type  of  activity*  For  each 
of  the  major  types  of  construction  activity  and  for  component  subcate¬ 
gories  30/  an  attempt  was  made  to  establish  control  totals  for  materials, 
supplies,  on-site  labor,  profit,  and  overhead*  The  next  step  was  to 
analyze  each  of  these  major  expenditures  and  to  establish  the  propor¬ 
tion  going  for  specific  materials  and  for  nonmaterial  expenses*  In 
its  final  form,  this  breakdown  had  to  be  in  sufficient  detail  to  make 
possible  a  recapitulation  of  expenditures  in  terms  of  Standard  Indus¬ 
trial  Classification  (SIC)  industries,  or  the  combinations  thereof 


30/  For  example,  within  the  major  construction  category  Natural  and 
Manufactured  Gas,  control  totals  were  set  up  for  the  major  components, 
natural  vs0  manufactured  gas*  Within  the  former,  control  totals  were 
derived  for  collection,  transmission,  storage,  distribution,  and  general 
building  facilities;  and  within  the  latter  for  manufacturing,  distribu¬ 
tion,  storage,  and  general  building  facilities#  Input  distributions 
were  derived  for  the  aggregate  totals  for  transmission,  storage,  dis¬ 
tribution,  manufacturing,  and  general  building  f acili ties o  Likewise, 
the  major  construction  category  Electric  Light  and  Power  was  analyzed 
in  two  major  components,  privately-owned  electric  light  and  power  com¬ 
panies,  and  rural  cooperatives*  Within  the  former,  control  totals 
and  input  distributions  were  derived  for  structures  and  improvements, 
boiler  plant  equipment,  reservoirs,  dams  and  waterways,  towers  and 
fixtures,  poles  and  fixtures,  overhead  conductors  and  devices,  under¬ 
ground  conduits,  underground  conductors  and  devices,  and  street  light¬ 
ing  and  signal  systems*  The  latter  was  analyzed  independently. 
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that  are  being  used  in  the  interindustry  study*  Throughout  the  analy¬ 
sis  in  which  primary  emphasis  was  being  placed  upon  the  allocation  of 
material  costs ,  the  aggregate  allocation  to  labor  and  other  overhead 
costs  was  deliberately  maintained  at  a  minimum  to  allow  for  greater  ab¬ 
sorption  of  material  allocations*  This  procedure,  previously  noted, 
created  distortions  in  the  distribution  of  nonmaterial  costs* 

Prior  to  the  current  interindustry  analyses  of  the  construc¬ 
tion  industry,,  only  two  studies  of  any  consequence  had  been  made  in  which 
input  data  for  the  construction  industry  were  obtained  in  any  detail*  The 
Bureau1 s  Division  of  Construction  Statistics  completed  a  study  of  Expendi¬ 
tures  for  Labor  and  Material  and  Man-Hours  of  Labor  Created  for  $1,000,000 
of  Contracts  Awarded  for  about  a  dozen  types  of  construction  (heavy  en¬ 
gineering  and  buildings)  carried  out  under  the  Public  Works  Administra¬ 
tion  program,  1935-42*  The  nonmaterial  costs  were  limited  to  two  broad 
types;  labor  at  construction  site,  and  other  expenses  and  profits,  with  no 
breakdown  for  either  of  these*  The  material  input  detail  varied  among  the 
different  types  of  activity  and  was  usually  limited  to  general  material 
categories  which  either  cut  across  or  represented  substantial  aggregation 
of  SIC  categories*  These  classifications  obviously  did  not  give  the  detail 
needed  for  the  current  interindustry  analysis*  Further,  all  costs  in 
this  study  had  been  adjusted  to  a  1940  price  level*  This  adjustment,  ap¬ 
plied  to  a  7-year  period,  left  considerable  doubt  as  to  the  internal  con¬ 
sistency  of  the  resulting  estimates*  31/ 

A  somewhat  similar  type  of  study  was  made  by  the  Department  of 
Commerce  in  1947  with  results  published  in  the  Construction  and  Construc¬ 
tion  Materials  Industry  Report,  Construction  Division,  Bureau  of  Foreign 
and  Domestic  Commerce,  Department  of  Commerce,  August  194S*  However, 
the  scope  of  this  investigation  was  so  limited  as  to  restrict  its  value 
in  the  interindustry  study*  Total  construction  was  divided  into  15  classi¬ 
fications,  and  the  consumption  of  20  materials  was  estimated  for  each  of 
these  for  1947  and  1948*  32/  These  physical  quantities  were 


31/  The  only  use  made  of  the  results  of  this  study  for  the  interindustry 
analyses  was  the  comparison  of  aggregate  relationships  between  material 
and  nonmaterial  costs,  and  occasionally  proportions  of  total  expenditure 
represented  by  a  major  material* 

32 /  For  interindustry  analytical  purposes,  classes  of  construction 
listed  in  the  Commerce-Labor  series  were  not  in  sufficient  detail*  Ulti¬ 
mately,  the  analyses  involved  about  90  major  classes  of  construction 
activity,  and  these  were  further  analyzed  by  subcomponents  generally  on 
the  basis  of  types  of  construction*  (See  footnote  30  for  examples  of  a 
breakdown  of  a  Commerce-Labor  classification  into  components*)  Analyses 
of  material  requirements  were  made  for  each  component*  Materials  were 
classified  in  136  1-0  sectors,  comparable  with  at  least  150  SIC  groups* 
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based  upon  consumption  per  million  dollars  of  construction*  No  attempt 
was  made  to  estimate  the  value  of  other  materials  consumed  in  construc¬ 
tion  or  the  level  of  nonmaterial  costs  generated  during  the  installation 
in  order  to  ascertain  whether  the  allocations  were  consistent  with  the 
existing  control  totals*  These  and  other  qualifying  factors  considerably 
reduced  the  value  of  this  study*  The  results  of  these  studies  highlighted 
a  basi*  problem  faced  in  any  undertaking  of  this  type;  namely,  the  un¬ 
availability  or  inaccessability  of  detailed  input  data* 

The  magnitude  of  any  attempt  to  collect  detailed  input  data 
for  both  the  material  and  nonmaterial  costs  in  the  construction  industry 
becomes  apparent  when  one  considers  the  complexity  of  the  industry*  Ac¬ 
cording  to  Bureau  of  Internal  Revenue  data,  there  were  72,000  general 
contractors,  304,000  special  trades  contractors  and  subcontractors,  and 
17,000  contractors  in  unclassified  groups  engaged  in  the  contract  con¬ 
struction  industry  in  1947*  33/  This  is  exclusive  of  private  and  govern¬ 
mental  organizations  operating  with  force  account  crews*  There  is  com¬ 
paratively  little  uniformity  of  final  product  within  some  of  the  major 
categories  of  construction  activity*  A  review  of  the  F*  VI*  Dodge  Corpus 
Project  Classification  Chart  presents  a  limited  indication  of  the  multi¬ 
plicity  of  structures  contained  within  any  particular  category*  A  brief 
examination  of  architectural,  engineering,  and  building  periodicals  will 
indicate  to  some  extent  the  complexity  of  the  problem  with  respect  to 
variation  in  types  of  buildings,  and  the  wide  choice  of  satisfactory 
materials  for  particular  uses*  Furthermore,  there  are  not  many  organi¬ 
zations  which  collect  data  on  consumption  of  construction  materials,  and 
virtually  all  of  these  limit  this  activity  to  a  very  few  materials, 
usually  only  one*  This  drawback  assumes  major  proportions  because  the 
construction  industry  purchases  materials  from  practically  all  industries 
in  the  economy,  more  so  than  almost  any  other  industry*  Because  of  these 
formidable  problems  the  search  for  sources  of  data  and  the  fashioning 
of  tools  and  techniques  to  utilize  what  is  unearthed  become  the  entire 
focus  of  a  study  of  this  type* 

An  intensive  investigation  into  available  secondary  sources 
revealed  that  material  consumption  data  and  estimates  were  available, 
usually  in  unpublished  and  untabulated  form,  and  in  varying  quantity 
and  quality  for  the  different  types  of  construction.  The  major  Federal 
agencies  engaged  in  conservation  and  development  construction  were  able 


—■In  the  1951  edition  of  National  Income  (Office  of  Business  Econo¬ 
mics,  Bureau  of  Foreign  and  Domestic  Commerce,  Department  of  Commerce) 
the  active  number  of  proprietors  of  unincorporated  enterprises  in  the 
construction  industry  was  estimated  at  984,000  (p*  187)*  This  figure 
includes  individual  enterprises  excluded  from  the  BIR  construction  cate¬ 
gory*  These  include  persons  working  on  their  own  account  as  self- 
employed  workmen,  either  as  their  ordinary  occupation,  seasonally,  or 
in  the  evenings  and  on  weekends  ("moonlight  contractors")* 
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to  supply  some  detailed  material  inputs#  Inputs  for  railroads  were  ob¬ 
tained  from  records  of  the  Association  of  American  Railroads  and  Inter¬ 
state  Commerce  Commission#  The  Bureau  of  Public  Roads  supplied  data 
for  highway,  road,  and  street  construction#  Bata  obtained  from  these 
and  similar  sources  were  not  very  well  suited  for  a  highly  accurate 
statistical  analysis#  The  limitations  of  the  project  prevented  any  large 
scale  recourse  to  scientifically  designed  samples  of  types  of  construc¬ 
tion*  34 /  Thus,  it  was  necessary  to  work  with  any  information  which  could 
be  procured,  requiring,  of  course,  extensive  manipulation  of  basic  data. 

An  important  aid  in  the  analysis  was  the  simultaneous  investi¬ 
gation  of  aggregate  material  inputs  to  construction  by  the  analysts  res¬ 
ponsible  for  distributing  the  output  of  industries  producing  construc¬ 
tion  materials#  35/  They  had  to  allocate  the  entire  1947  production,  or 
shipments,  of  their  industries,  working  from  control  totals  usually  based 
upon  the  1947  Census  of  Manufactures  or  1947  Minerals  Year  Book  of  the 
Bureau  of  Mines#  Information  for 'the  allocations  was  developed  from 
varied  sources#  The  Census  of  Manufactures  gathered  information  on 
industrial  consumption  of  metals  and  other  "important  materials;  trade 
associations  had  cost  analyses  of  their  industries;  the  Iron  and  Steel 
Institute  possessed  data  on  important  industrial  customers;  and  the 
Minerals  Year  Book  listed  consumption  by  industry  of  products  of  the 
mining  industry#  There  were  other  sources  too  numerous  to  mention# 

Where  information  was  available  from  both  the  production  and  consump¬ 
tion  sides,  the  data  were  appraised  and  reconciled#  Thus,  operating 
from  both  the  producing  and  consuming  ends,  it  was  possible  to  arrive 
at  tentative  control  totals  for  the  materials  consumption  by  the  entire 
construction  industry# 

In  some  instances  the  control  totals  were  determined  as  a 
result  of  the  analysis  of  the  various  construction  activities  consuming 
specific  materials,  e#g.  explosives,  certain  chemicals,  millwork,  and 
steel  works  and  rolling  mill  products#  In  other  instances,  the  analyst 
responsible  for  material  outputs,  after  allocating  as  much  as  possible 
to  other  consuming  industries,  transferred  the  residual  to  construction, 
e #g# ,  structural  clay  products,  glass,  cement,  and  structural  and  orna¬ 
mental  metal*  Except  for  approximately  $150  million,  the  total  materials 
allocation  to  construction  was  accepted  and.  distributed  to  the  various 
construction  activities#  In  a  few  instances,  it  was  felt  that  too  much 
of  a  particular  material  had  been  assigned  to  certain  types  of  construc¬ 
tion  activity,  but  because  these  materials  were  very  definitely 


34/The  two  surveys  which  were  undertaken  for  sewer  and  water  construc¬ 
tion,  and  oil  and  gas  well  drilling  were  not  for  a  scientifically  de¬ 
signed  sample  but  rather  a  judgment  type  sample  influenced  by  the  availa¬ 
bility  of  data  from  respondents  contacted. 

35/These  inputs  were  at  producersf  prices,  but  supplementary  data  on 
such  items  as  transportation  costs,  trade  margins,  and  excise  'taxes  per¬ 
mitted  conversion  to  purchasers !  value# 
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construction  items  and  could  not  be  absorbed  elsewhere,  they  had  to  be  con¬ 
sumed  in  construction •  This  situation  was  to  be  expected  in  view  of  the 
fact  that  the  total  expenditure  level  appears  to  be  understated  by  a  few 
hundred  million  dollars. 


It  was  pointed  out  earlier  that  the  major  emphasis  in  the  input 
analysis  was  upon  consumption  of  material  as  against  nonmaterial  and  other 
overhead  costs  to  such  an  extent  that  the  aggregate  expenditure  allotted  to 
the  later  segment  was  actually  below  a  reasonable  minimum.  One  of  the 
reasons  for  the  acceptance  of  the  material  allocations  was  that  definite 
production  and  shipment  control  totals  were  available  allowing  fairly  ac¬ 
curate  allocations  to  consuming  industries,  whereas  control  totals  in  the 
nonmaterial  and  other  overhead  cost  components  were  practically  nonexistent 
except  in  aggregate.  Furthermore,  allocations  from  this  latter  segment 
were  not  separately  investigated  on  the  output  side  until  after  most  of  the 
material  allocations  to  construction  had  been  accepted* 

Although  source  data  were  obtained  which  made  available  some 
distribution  of  material  inputs,  little  information  was  available  indicat¬ 
ing  a  distribution  of  the  nonmaterial  and  other  overhead  costs  in  suffi¬ 
cient  detail  for  interindustry  purposes.  No  source  showed  expenditures  for 
telephone  charges,  profits,  or  payment  of  rents  for  specific  types  of 
construction  activities*  Aside  from  information  obtained  from  the  oil  and 
gas  well  drilling  survey,  available  nonmaterial  costs  rarely  indicated  a 
more  detailed  breakdown  than  labor,  and  combined  profit  and  other  overhead 
costs.  Frequently  there  was  no  clear  cut  concept  of  labor  cost  though  the 
attempt  was  made  to  segregate  the  on-site  labor  costs  from  other  wages, 
salaries,  officers  compensation,  and  social  security  payments  usually 
carried  in  other  overhead  costs*  Hence,  aside  from  the  labor  cost,  there 
was  no  direct  method  of  checking  the  accuracy  of  the  levels  of  the  alloca¬ 
tion  to  construction  because  most  control  totals  were  not  directly  ob¬ 
tained  from  primary  source  data* 

With  a  more  or  less  firm  control  total  for  aggregate  material 
consumption,  and  a  somewhat  less  rigid  total  for  on-site  labor  costs,  it 
became  necessary  to  evaluate  and  distribute  the  nonmaterial  and  other 
overhead  costs  within  the  limits  of  the  residual.  Some  of  these  costs 
were  calculated  in  the  course  of  the  individual  construction  activity 
analyses,  e.g*,  architectural  and  engineering  fees,  and  off-site  salaries 
and  wages.  The  estimate  for  construction  equipment  rental  charges  was 
obtained  from  the  Associated  Equipment  Distributors  Association.  Other 
aggregate  costs  were  derived  from  Bureau  of  Internal  Revenue  sources  and 
Old  Age  and  Survivors  Insurance  published  data,  e.g*,  profits  after  taxes* 
depreciation,  and  social  security.  In  these  and  some  other  instances, 
the  totals  were  more  or  less  fixed  within  certain  bounds*  However,  for 
most  of  the  nonmaterial  and  other  overhead,  costs ,  the  aggregate  control 
total  estimates  worked  out  by  the  analysts  were  carefully  reviewed  and  in 
most  instances  reduced,  because  there  was  an  insufficient  residual  to  ab¬ 
sorb  the  total  allocated.  In  fact,  certain  expenditures  and  costs  which 
are  an  integral  part  of  any  business  overhead  had  to  be  excluded  com¬ 
pletely,  e.g.,  office  materials  and  supplies,  contributions  and  gifts, 
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legal  services  ,  and  club  and  association  dues®  36/ 

Determination  of  the  aggregate  control  totals  in  this  segment 
represented  the  first  step  in  the  distribution  of  these  costs  among  the 
various  types  of  construction  activity®  As  mentioned  previously,  the 
on-site  labor  cost  was  probably  the  most  accurate  of  the  nonmaterial 
costs  distributed  among  the  various  activities*  With  some  exceptions, 
depending  upon  the  source  of  input  data,  most  of  the  nonmaterial  and 
other  overhead  costs  were  distributed  among  the  construction  activities 
on  the  basis  of  judgment,  but  within  control  totals  set  by  the  undistri¬ 
buted  residual  within  each  type  of  activity*  Thus,  a  considerable  por¬ 
tion  of  the  total  designated  as  equipment  depreciation,  maintenance,  and 
repair  was  absorbed  in  highway  construction,  and  conservation  and  de¬ 
velopment  construction®  However,  neither  category  was  allotted  Shy  for 
hire  trucking  expenditures®  Each  of  the  nonmaterial  and  other  overhead 
costs  was  appraised  within  each  construction  activity  until  distribution 
was  complete*  This  method  was  certainly  not  scientific  but  in  view  of 
the  data  available,  it  was  the  only  method  which  could  be  used®  The  en¬ 
tire  amount  of  understatement  known  to  exist  in  this  nonmateri.al  segment 
was  forced  into  those  categories  with  the  least  reliable  control  totals* 

The  importance  of  these  distortions  was  reduced  by  the  fact  that  there  was 
basis  for  good  estimates  of  on-site  wages,  and  for  reasonably  good  estimates 
of  profit,  depreciation  of  equipment,  nonlife  insurance,  and  a  few  other 
items;  in  the  aggregate,  these  made  up  the  bulk  of  nonmaterial  costs* 

Expenditures  in  the  construction  industry  have  always  been  in 
terms  of  value  installed  and  breakdown  by  element  of  cost  are  in  terms  of 
cost  to  the  contractors* 

Hence,  the  entire  analysis  was  made  at  a  price  level  which  in¬ 
cluded  transportation  costs,  trade  margins,  and  excise  taxes*  However, 
with  data  on  these  intermediate  costs  available  for  each  1-0  category,  it 
was  possible  to  make  adjustments  to  the  purchasers  level  to  derive  pro¬ 
ducers  values®  These  intermediate  costs  or  charges  were  available  in  ag¬ 
gregate  form  only  and  distribution  had  to  be  made  to  all  types  of  construc¬ 
tion®  The  major  problem  in  this  procedure  was  the  distribution  of  trade 
margins  between  new  and  maintenance  construction  (the  latter  would  carry  a 
higher  margin)  and  among  types  of  activities  (cement  sold  for  new  highway 
construction  would  carry  a  smaller  margin  than  cement  sold  for  new  resi¬ 
dential  construction)®  A  higher  margin  would  reduce  the  value  at  producer1 s 
level  and  hence  reduce  physical  quantity* 

The  aggregate  distribution  of  material  and  nonmaterial  inputs 
in  producer’s  value  and  in  purchaser’s  value  for  total  construction  is 
presented  in  table  3* 


— ^Although  some  $14  million  in  travel  expenses  were  allocated  to  con¬ 
struction,  the  actual  total  is  believed  to  be  considerably  higher®  The 
present  allocation  represents  a  token  estimate* 
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Chapter  V  Distribution  of  Output  of  the  Construction  Industry 


Total  output  of  the  construction  industry  in  1947  as  estimated 
for  the  interindustry  study  amounted  to  $19,702  million  for  new  structures, 
and  $9,002  million  for  maintenance  and  repair  of  existing  structures# 

The  new  construction  activity  segment  was  composed  of  $16,204  million  in 
privately  owned  facilities,  and  $3,498  million  in  public  structures#  The 
new  construction  expenditures  by  the  private  sector  of  the  economy  are 
considered  as  a  new  capital  outlay  and  carried  in  the  final  demand  section 
o.f  the  chart  as  ,f gross  private  capital  formation”#  New  piblic  construc¬ 
tion  is  also  in  the  final  demand  section,  but  appears  as  a  purchase  by 
government# 


The  distribution  of  the  out  pit  of  the  maintenance  and  repair 
segment  could  not  be  disposed  of  as  easily  as  that  for  new  construction# 
Maintenance  and  repair  construction  expenditures  are  part  of  current  opera¬ 
ting  expenses  for  most  industries#  Of  the  420  1-0  industries  purchasing 
this  activity,  allocations  to  10,  amounting  to  $5,110  million,  were  ob¬ 
tained  from  the  separate  components  of  the  revised  construction  expendi¬ 
ture  series#  37/  Allocation  of  expenditures  to  the  remaining  410  indus¬ 
tries  involved  the  application  of  a  series  of  statistical  processes  to  the 
available  data# 

The  basic  information  for  these  remaining  industries  was  obtained 
from  the  Bureau  of  Internal  Revenue  1947  Corporate  Returns  by  BIR  industry 
classification,  and  other  published  and  unpublished  related  data.  The 
broad  general  outlines  of  the  technique  utilized  to  derive  the  value  of 
construction  maintenance  and  repair  purchased  by  the  manufacturing,  mining, 
trade  and  service  industries  from  these  data  is  presented  in  the  following 
series  of  calculations#  As  is  apparent  below,  some  of  the  steps  consist 
of  multiplication  by  ratios#  This  procedure  was  necessary  when  BIR  data 
did  not  give  the  desired  figures  for  1947  but  did  give  related  figures, 
and  the  ratios  could  be  computed  from  data  for  1948  or  had  been  prepared 
in  other  estimates o  The  maintenance  and  repair  expenditures  for  these 
industry  groups  were  prepared  as  follows: 

1#  Total  coroorate  expenditures  for  maintenance  and  repairs 
of  buildings  were  obtained  by  adding  tenant  expenditures 
(item  2),  expenditures  by  owners  of  rented  property  (item  3), 
and  expenditures  on  pro  erty  owned  and  occupied  (item  4)# 


/ 


37  1 

— 7 Maintenance  and  repair  expenditures  were  directly  available  for  rail¬ 
roads,  pipe  line  transportation  (petroleum),  local  transit,  telephone, 
telegraph,  electric  light  and  power,  natural  gas  transmission  and  dis¬ 
tribution,  residential  maintenance  and  repair  by  property  owners,  and 
residential  maintenance  and  repair  by  tenants* 
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2 4  Tenant  expenditures  on  maintenance  and  repair  of  rented 
property  were  estimated  by  multi plying  corporate  rents  paid, 
by  the  ratio  of  repair  expense  for  rented  space  to  rents 
paid  — -  5  percent,  (This  ratio  was  developed  in  an  inter¬ 
industry  analysis  of  business  rents*) 

3*  Owners  1  expenditures  for  repairs  of  rented  property  were 
estimated  by  multiplying  the  SIR  figure  for  corporate  rents 
received  by  the  ratio  of  owners1  repairs  to  rents  received  — 

3  percent,  (This  ratio  was  also  developed  in  the  interindustry 
analysis  of  business  rents,) 

4f  The  estimated  expenditures  for  maintenance  and  repairs 
of  buildings  owned  and  occupied  were  derived  by  multiplying 
the  estimate  of  repairs  to  owned  buildings  and  equipment 
(item  5)  by  the  ratio  between  depreciation  on  owned  and  occu¬ 
pied  buildings,  and  depreciation  on  owned  and  occupied  build¬ 
ings  and  equipment  (item  6), 

5«  Repairs  to  owned  and  occupied  buildings  and  equipment 
were  estimated  by  subtracting  the  estimate  of  tenant  expendi¬ 
tures  (item  2)  and  owners1  expenditures  on  rented  property 
(item  3)  from  the  BIR  figure  for  total  maintenance  and  repair 
expenditures  for  buildings  and  equipment, 

6,  The  ratio  between  depreciation  on  owned  and  occupied 
buildings,  and  owned  and  occupied  buildings  and  equipment, 
was  obtained  by  dividing  the  difference  between  the  deprecia¬ 
tion  on  all  buildings  (item  7)  and  the  depreciation  on  rented 
buildings  (item  8),  by  the  difference  between  the  BIR  figure 
for  total  depreciation  for  buildings  and  equipment  and  the 
depreciation  on  rented  buildings  (item  8), 

7*  Depreciation  on  all  buildings  was  estimated  by  multiply¬ 
ing  the  BIR  figure  for  total  depreciation  charged  by  the  esti¬ 
mated  ratio  of  building  depreciation  to  total  depreciation*  38/ 

8*  Depreciation  on  rented  buildings  was  estimated  by  multi¬ 
plying  the  BIR  figure  for  corporate  rents  received,  by  a  ratio 
of  depreciation  to  rental  which  was  derived  in  the  interindustry 
analysis  of  business  rents 0 

The  corporate  construction  maintenance  and  repair  estimate  was  ad¬ 
justed  to  cover  total  expenditures  for  330  I— 0  manufacturing  industries 
by  applying  the  ratio  between  corporate  maintenance  and  repair  (item  8) 
and  corporate  receipts  from  operations  to  total  shipments  as  reported  in 
the  1947  Census  of  Manufactures®  Similar  techniques  were  applied  to  the 
19  1-0  mining  industries  and ‘to  32  of  the  1-0  trade  and  servi.ce  industries. 


op/ 

—  Obtained  from  an  unpublished  Treasury  Department  study. 
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Construction  maintenance  purchased  by  the  farm  dwelling  rents  industry  con 
sisted  of  the  total  maintenance  expenditures  for  owner  and  tenant  occu¬ 
pied  dwelling  units;  the  farm  nonresidential  building  rents  industry 
expenditure  was  based  upon  the  ratio  of  the  value  of  rented  to  owned 
service  buildings*  The  expenditures  by  the  remaining  17  agricultural 
industries,  e*g.,  meat  animals  and  dairy  products,  were  determined  on 
the  basis  of  cash  receipts  and  estimated  average  value  of  service 
buildings# 


The  allocation  of  construction  maintenance  expenditures  to 
schools,  hospitals,  institutions,  39/  and  the  two  government  sectors 
(Federal  and  nonFederal)  was  estimaTed  in  the  study  of  these  sectors 
by  the  use  of  expenditure  data  secured  from  numerous  sources  such  as 
Federal  budget  data,  and  State  and  local  operating  statements#  The 
maintenance  expenditures  for  the  few  remaining  industries  were  derived 
more  or  less  incidentally  in  the  study  of  overhead  expenditures  in 
the  various  industry  analyses#  A  consolidated  distribution  of  these 
construction  maintenance  and  repair  costs  is  presented  in  table  4» 


—'Public  and  private  expenditures  were  combined  in  the  allocation  to 
schools,  hospitals,  and  institutions. 
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Appendix  A 

1*  Nonfarm  Residential  Additions  and  Alterations,  and  Main¬ 
tenance  and  Repair  Estimates,  1947 

The  levels  of  activity  for  addition  and  alteration ,  and  mainten¬ 
ance  and  repair  construction  used  in  the  interindustry  analysis  are  $1,183 
and  $3,300  million,,  respectively,  compared  with  the  current  Commerce— Labor 
total  of  $735  million  for  additions  and  alterations  and  the  Commerce  esti¬ 
mate  of  $2 ,200  million  for  maintenance  and  repair*  The  interindustry 
estimates  resulted  from  a  reexamination  of  estimating  methods  used  in  the 
current  series  and  other  source  materials  indicating  understatement  in 
the  current  estimates# 

The  Federal  Reserve  Board  Survey  of  Consumer  Finances  for  the 
years  1948  and  1949  reported  that  expenditures  by  home  owners  for  mainten¬ 
ance,  repairs,  additions,  alterations,  and  renovations,  and  expenditures 
for  garages,  driveways,  fences,  and  other  similar  items,  amounted  to  ap¬ 
proximately  $5  billion  in  1947  and  $6  billion  in  1948©  Information  ob¬ 
tained  from  other  sources  familiar  with  mortgage  data,  bank  loans,  and 
sales  by  building  material  dealers  for  this  type  of  activity  appear  to 
support  the  higher  FI©  levels#  The  Commerce-Labor  totals  for  mainten¬ 
ance,  repair,  additions,  and  alterations  for  these  2  years  are  $2*9  and 
$3«4  billion#  These  totals  are  not  directly  comparable  because  of  dif¬ 
ferences  in  coverage#  The  Commerce-Labor  estimates  omit  expenditures  for 
garages,  driveways,  fences,  and  similar  property  improvements,  whereas 
the  FRB  total  does  not  include  expenditures  for  maintenance  and  repair 
on  tenant-occupied  dwelling  units  and  includes  farm  expenditures «  Ad¬ 
justments  were  made  to  bring  about  conceptually  comparable  levels  of  acti¬ 
vity* 


The  FRB  totals  include  expenditures  for  garages  estimated  at 
$210  million  (p#  13),  nonbuilding  residential  improvements  of  $50  mil¬ 
lion  (pP  10),  farm  residential  maintenance  and  repair  of  $192  million 
(Appendix  A -2  )^md  an  estimate  of  $125  million  for  farm  additions  and 
alterations#  Conceptually,  the  FEB  construction  estimate  excluded  ex¬ 
penditures  for  such  household  purchases  as  refrigerators,  washing  ma¬ 
chines,  and  other  household  appliances©  However,  making  an  allowance  of 
2  percent  for  these  nonconstruction  items  which  may  have  been  included 
in  the  construction  figure  and  for  fringe  items  such  as  blinds  and  shades, 
an  additional  $100  million  should  be  deducted  from  the  FRB  total 0  Elimina 
tion  of  these  three  items  would  reduce  the  FRB  expenditures  for  mainten¬ 
ance,  repair,  additions,  and  alterations  by  home  owners  to  approximately 
$4,300  million  in  1947. 

The  Commerce -Lab or  estimate  of  $2,935  million  for  additions, 
alterations,  maintenance,  and  repairs  combines  expenditures  by  both 
home  owners  and  owners  of  rental  property#  It  can  be  safely  assumed  that 
a  considerable  volume  of  addition  and  alteration  work  was  done  by  owners 
of  rented  property*  Although  in  number  of  projects,  those  performed 
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in  owner -occupied  homes  would  outnumber  those  in  rental  properties ,  the 
dollar  value  per  project  would  be  greater  in  the  latter  group®  Esti¬ 
mating  that  25  percent  of  the  $735  million  addition  and  alteration  ex¬ 
penditure  was  the  volume  undertaken  in  rented  properties  resulted  in  a 
#184  million  allocation  to  tenant-occupied  units.  Furthermore,  in  1947 * 
approximately  $800  million  of  the  $2,200  million  maintenance  and  repair 
expenditures  was  made  by  owners  of  rented  property  on  tenant-occupied 
units®  Hence y  expenditures  by  home  owners  for  both  major  categories  were 
placed  at  $1*951  million  in  the  current  estimate,  and  by  owners  on  rented 
property  at  $984  million* 

The  discrepancy  between  the  FHB  and  Commerce'~-Lebor  expenditures 
by  home. owners  thus  amounts  to  approximately  $2*3  billion®  The  FKB 
sample  in  the  survey  was  small  but  in  the  2  years  for  which  these  data 
were  published  the  results  were  consistent;  in  both  years  they  were  greater 
than  the  Commerce-Labor  estimate  by  more  than  70  percent,.  40/ 


The  above  discussion  in  itself  does  not  provide  a  specific  meas*-* 
ure  of  the  level  of  expenditures®  However „  it  does  provide  a  basis  for 
the  conclusion  that  there  is  an  understatement  in  the  current  series,  in 
addition  to  those  presented  in  the  discussion  that  follows  of  the  esti¬ 
mates  incorporated  in  the  interindustry  study. 

Residential  Additions  and  Alterations  (Table  B-2,  Line  5 ) 

The  basic  source  of  data  for  this  type  of  construction  activity 
is  BLS  404 ?  Report  of  Building  Permits  Issued,  41/  The  total  value  of 
permits  issued  in  urban  areas  for  additions  and~alterations  amounted  to 
$215  million  in  1946  and  $367  million  in  1947,  Allowing  for  a  lapse  of 
1  month  between  issuance  of  permit  and  start,  and  a  completion  period 
of  3  months,  approximately  $355  million  was  put  in  place  in  1947®  An 
additional  month  longer  or  shorter  completion  period  would  not  affect 
the  in-place  total  to  any  significant  degree® 

Adjustment  for  undercoverage  and  understatement  presented  the 
major  problem  in  this  activity-  There  is  no  uniform  definition  for 
^additions  and  alterations57  in  the  approximately  5,100  building  codes 
in  this  country.  Considerable  leeway  is  granted  in  interpretation  of 
this  phrase  and  evasion  is  widespread.  In  addition,  there  is  a  wide 
variation  in  the  lower  limits  above  which  a  permit  is  required.  Be¬ 
cause  a  substantial  amount  of  this  activity  is  done  within  the  confines 


40/  Unpublished  estimates  for  succeeding  years  are  also  hi  gher  than  the 
published  Commerce-Labor  estimates^ 

41/  BLS  4O4  excludes  public  construction  activity  and  this  entire  dis¬ 
cussion  relates  to  private  expenditures  only.  In  view  of  the  comparatively 
small  volume  of  publicly  owned  residential  units,  and  the  assumption  that 
additions  would  be  small,  an  adjustment  was  not  made  for  this  segment*, 

In  seme  instances  the  BLS  404  includes  maintenance  and  repair  but  the 
amount  is  believed  small c 
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of  the  structure ,  the  likelihood  of  evasion  is  increased,  especially  so 
with  respect  to  conversions  in  zoned  areas »  Results  of  surveys  made  by 
BLS  in  Baltimore  and  Norfolk  for  the  years  1948  and  1949  indicated  that 
required  building  permits  were  taken  out  in  less  than  25  percent  of  those 
instances  in  which  conversion  occurred  in  residential  structures®  In 
1947,  the  latter  type  of  construction,  legal  and  otherwise ,  was  consider¬ 
able®  The  conclusion  can  readily  be  drawn  that  the  total  valuation  of 
permits  issued  for  additions  and  alterations  in  urban  areas  is  a  gross 
understatement  of  the  actual  activity® 

In  view  of  the  above  mentioned  factors,  it  follows  that  judgment 
estimates  would  be  necessary  in  adjusting  the  permit  valuation  figure®  If 
new  residential  construction  were  adjusted  25  percent  for  understatement 
in  the  derivation  of  the  official  series  for  new  residential  building,  it 
would  not  be  unreasonable  to  assume  that  understatement  in  this  category 
would  be  considerably  higher  —  perhaps  as  high  as  45  percent®  It  was 
further  estimated  that  the  value  of  construction  falling  below  the  valu¬ 
ation  for  which  a  permit  is  required  was  30  percent®  Evasions,  illegal 
and  otherwise,  were  estimated  at  50  percent,  although  there  is  strong  be¬ 
lief  in  some  quarters  that  these  evasions  may  be  as  great  as  the  value  of 
permits  issued®  These  adjustments  add  to  125  percent  of  the  total  urban 
permit  valuation  and  may  well  be  on  the  conservative  side®  Urban  activity 
estimated  at  125  percent  above  the  permit  valuation  of  $355  million , 
amounted  to  a  total  activity  level  of  $799  million# 

The  adjustment  for  rural  nonfarm  residential  additions  and 
alterations  was  based  upon  the  inventory  and  rate  of  construction  in  that 
area0  In  1947,  total  rural  nonfarm  housing  comprised  approximately  33 
percent  of  the  total  nonfarm  housing  inventory®  However,  it  is  necessary 
to  take  into  account  the  fact  that  new  construction  in  rural  nonfarm 
areas  was  proceeding  at  a  much  higher  rate;  in  1947,  approximately  45 
percent  of  nonfarm  building  was  in  rural  nonfarm  areas.  If  the  total 
inventory  ratio  were  used  to  estimate  rural  nonfarm  additions  and  altera¬ 
tions,  expenditures  would  be  approximately  half  those  of  urban.  However, 
two  adjustments  must  be  made.  The  first  is  an  increase  to  account  for 
the  higher  rate  of  postwar  construction®  The  second  is  a  downward  re¬ 
vision  for  the  smaller  volume  of  conversions  in  this  area#  The  final 
estimate  for  additions  and  alterations  in  rural  nonfarm  areas  was  set 
at  $384  million,  or  48  percent  of  urban  expenditures® 

Total  expenditures  for  nonfarm  residential  additions  and  altera¬ 
tions  amounted  to  $1,183  million# 

Maintenance  and  Repair 


In  the  general  discussion  above,  the  FRB  estimates  of  expendi¬ 
tures  by  home  owners  for  additions,  alterations,  maintenance  and  repair, 
adjusted  downward  for  garages,  property  improvement  and  other  costs, 
amounted  to  approximately  $4,300  million#  Adding  the  estimated  $984 
million  expenditure  on  tenant-occupied  units  for  additions,  alterations. 
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maintenance  and  repair ,  currently  included  in  the  Commerce-Labor  totals 
to  the  $4,300  million  FRB  figure  would  bring  total  expenditures  for  these 
activities  to  approximately  $5,284  million*  Thusc  the  current  Commerce-  La¬ 
bor  figure  for  maintenance,  repair,  additions,  and  alterations  can  be 
considered  comparable  to  the  adjusted  FRB  figure  of  $5,234  million#  Sub¬ 
tracting  the  $1,183  million  expenditure  for  additions  and  alterations 
derived  in  the  preceding  section  results  in  a  residual  of  approximately 
$4,100  million  for  all  residential  maintenance  and  repair* 

The  $4,100  million  obtained  in  the  above  calculation  can  be  con¬ 
sidered  comparable  to  the  current  Commerce-Labor  $2,200  million  estimate 
for  all  residential  maintenance  and  repair  by  home  owners  and  owners  of 
rental  property*  In  order  to  take  into  account  any  possible  upward  bias 
in  the  original  FRB  figure,  an  upward  adjustment  of  50  percent  was  made  in 
the  current  $2,200  million  estimate*  The  interindustry  figure  of  $3,300 
million  is  still  about  $800  million  under  the  adjusted  FRB  estimate* 

The  interindustry  study  incorporated  the  revised  estimates  of 
$1,183  million  for  additions  and  alterations  and  $3,300  million  for  main¬ 
tenance  and  repair  in  its  analysis*  This  total  of  $4r483  million  is  almost 
53  percent  above  the  current  levels*  Although  there  may  be  specific 
definitions  of  additions,  alterations,  renovations,  betterment,  and  main¬ 
tenance  and  repair,  sharp  demarcation  between  each  of  these  items  is  not 
always  possible 0  Frequently  a  single  project  will  include  part  or  all 
of  these  activities*  Hence,  although  the  individual  allocations  to  addi¬ 
tions  and  alterations  and  maintenance  and  repair  may  tend  to  be  overstated 
or  understated  in  relation  to  each  other,  the  total  magnitude  of  the  com¬ 
bined  activities  is  assumed  to  be  at  the  proper  level  of  expenditures. 


2»  Farm  Construction  Activity 

The  currently  published  Commerce-Labor  series  for  farm  con¬ 
struction  lists  expenditures  of  $1,272  million  for  new  activity  and  $682 
million  for  maintenance  and  repair  activity  in  1947*  According  to  the 
Commerce  Department  description,  these  figures  included  expenditures  for 
operators1  dwellings  and  service  buildings*  This  latter  category  included 
"barns  and  other  buildings  used  in  production,  dwellings  other  than  oper¬ 
ators11  dwellings,  and  fences,  windmills,  and  wells'’©  A  review  of  the  Bureai 
of  Agricultural  Economics,  U«  S.  Department  of  Agriculture  survey  upon 
which  this  figure  was  based  indicated  that  the  coverage  was  not  exactly 
as  described© 

The  1947  construction  activity  estimates  were  based  upon  the  BAE 
farm  construction  survey  completed  for  1946©  This  study  was  limited  to 
farm  buildings  only,,  and  excluded  costs  for  fencing,  wells,  and  windmills* 
The  survey  for  1936  had  included  expenditures  for  these  items*  This 
earlier  study  provided  the  base  for  activity  estimates  for  the  following 
decade 3  and  the  description  of  coverage  for  this  earlier  study  apparently 
was  applied  to  the  estimates  for  1946  and  succeeding  years*  Because  the 
1947  activity  figures  did  not  include  these  items,  an  upward  adjustment 
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of  $120  million  was  made  to  the  current  series.  This  was  done  prior  to 
the  release  of  the  results  of  the  BAE  study  for  1950® 

The  results  of  this  later  study  required  revision  of  the  assump¬ 
tions  made  previous^,  Although  this  study  did  take  into  account  expendi¬ 
tures  for  fencing,  pumps ,  and  windmills,  the  net  increase  over  the  current 
series  was  only  $17  million.  This  results  from  the  fact  that  the  $315 
million  expenditure  for  fences,  windmills,  and  pumps  was  offset  by  a  de¬ 
crease  of  $298  million  in  the  level  of  expenditures  for  buildings*  Al¬ 
though  the  net  change  between  the  current  Commerce-Labor  and  revised  BAE 
figure  is  minor,  the  change  in  the  structural  mix  represents  a  signifi¬ 
cant  difference  in  the  types  of  materials  consumed* 

The  Department  of  Commerce  has  been  responsible  for  distribu¬ 
ting  the  BAE  aggregate  expenditure  level  between  new  and.  maintenance  con¬ 
struction  for  operators 1  dwellings  and  service  buildings*  However,  no 
revisions  have  been  incorporated  in  the  current  series  and  since  the  re¬ 
visions  will  not  be  available  until  after  this  analysis  has  been  completed, 
it  was  necessary  to  make  a  preliminary  distribution  for  the  interindustry 
study. 


The  currently  published  Commerce-Labor  series  distributed  ex¬ 
penditures  between  new  and  maintenance  construction  for  the  period  1946-50 
on  the  basis  of  the  1946  study.  The  proportions  derived  from,  that  survey 
were  applied  to  the  aggregate  construction  expenditure  estimates  of  BAE 
for  the  succeeding  years.  The  1950  survey,  as  indicated  in  the  following 
tabulation,  presents  a  substantially  different  distribution. 


Comparison  of  BAE  study  of  expenditures  with  current 
series  (1946-50),  by  type  of  activity 


_  (Percent ) _ _ 

Farm  houses _  ~T  Service  buildings 


Source 

Total 

New 

“ 

Repair 

r -  ' 

Total 

New 

F.epai  r 

1950  survey  ••••«••• 

100 

79 

21 

100 

81 

19 

Current  series  0*,,, 

100 

59 

41 

100 

72 

28 

Following  conversations  with  BAE  technicians  who  were  familiar 
with  the  results  of  the  1946  and  1950  surveys,  the  ratios  derived  in  the 
latter  study  were  applied  to  the  1947  expenditures  for  building  construc¬ 
tion*  In  the  earlier  survey,  expenditures  for  maintenance  and  repair,  and 
additions  and  alterations  were  not  clearly  distinguished.  As  a  result,  it 
is  believed  that  major  improvements  were  frequently  included  in  mainten¬ 
ance  and  repair  outlays*  In  the  1950  survey,  respondents  were  specifi¬ 
cally  requested  to  list  expenditures  for  new  buildings  and  major  improve¬ 
ments  as  distinct  from  maintenance  and  repair.  The  ratios  obtained  in 
the  1950  study  were  applied  directly  to  the  1947  expenditures  for  buildings. 
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In  applying  the  1950  ratios  to  the  revised  1947  expenditures,  the 
nonbuilding  construction  segment  was  treated  independently*  The  percentage 
distribution  between  new  and  repair  (including  replacements  and  maintenance) 
in  the  previous  table,  79*-21  and  81-19  respectively,  was  applied  to  expendi¬ 
tures  for  operators’  dwellings,  tenant  dwellings,  and  service  buildings* 

The  comparable  distributions  for  fencing,  pumps,  and  windmills  of  15-85, 
73-27,  and  32-68  percent  respectively  were  estimated  in  cooperation  with 
technicians  in  Production  and  Management  Administration*  Applying  these 
new  ratios  to  the  revised  1947  expenditure  estimates  for  building  and  non- 
building  construction  resulted  in  the  following  distribution; 


Expenditures  for  farm  construction, 
by  type  of  activity,  1947 


Type  of  construction 

UU  UU..!.XXUJU£S  1 

l~  - - - 

BAE 

total 

Inte  ri  ndu  s  t  ry 
New  l/ 

distribution 
Maintenance 
and  repair 

Total  . ... 

$  1,971 

$  1 ,432 

$  539 

Total  buildings  . . . 

1*656 

1 ,321 

335 

Operators 1  dwellings  *  *  * 

867 

683 

184 

Tenant  dwellings  **  •  •  *  •  * 

173 

140 

33 

Service  buildings 

616 

498 

118 

Total  nonbuildings 

315 

111 

204 

Fences  . .  , 

181 

27 

154 

Pumps  . a . . . . * 

100 

73 

27 

Windmills  . . . . . . 

34 

11 

23 

T7~  Includes  replacements* 


One  type  of  farm  construction  activity  which  has  not  appeared  in 
any  of  the  expenditure  series  is  land  betterment o  This  category  includes 
such  activities  as  irrigation,,  drainage,  and  related  activities*  At  pre¬ 
sent,  there  are  no  data  from  which  an  expenditure  time  series  can  be  de¬ 
rived*  However,  some  information  was  available  in  Production  and  Market¬ 
ing  Administration*  Expenditures  for  this  activity  were  estimated  at  $157 
million  in  new  construction  and  $10  million  for  maintenance  and  repair  in 
1947a  The  total  farm  construction  expenditure  estimate  ($2,138  million) 
used  in  the  interindustry  study  is  therefore  $167  million  higher  than  the 
revised  BAE  estimate  and  $184  million  above  the  current  Commerce-Labor 
figures* 


3®  Nonfarm  Residential  Dwelling  Units 

The  current  nonfarm  residential  dwelling  unit  construction  ex¬ 
penditure  estimate  does  not  present  the  complete  picture  of  total  cost  for 
nonfarm  residential  housing  to  the  final  consumer*  The  current  series 
includes  the  cost  of  land  development,  architectural  and  engineering  fees, 
and  the  cost  of  erecting  the  structure*  However,  certain  other  costs 
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included  in  the  final  sales  price  or  cost  to  the  owner  have  been  omitted 
because  they  are  not  considered  to  be  conceptually  within  the  definition 
of  construction.  These  additional  items  entering  the  final  price  of  resi¬ 
dential  dwelling  units,  and  an  estimate  of  their  costs  are  presented  in 
the  following  discussion. 

Equipment  Costs 


The  current  Commerce-labor  estimates  conceptually  exclude  cer¬ 
tain  costs  entering  the  sales  price  of  a  residential  structure  on  the 
ground  that  they  represent  equipment  purchases  and  are  not  construction 
materials.  The  largest  items  involved  in  this  category  are  ranges  and  re¬ 
frigerators.  Customs  vary  among  regions  as  to  whether  these  items  are 
included  in  the  final  sales  price.  In  certain  regions ,  it  had  been  the 
custom  prior  to  1940  to  omit  one  or  both  of  these  pieces  of  equipment. 

This  procedure  might  have  been  carried  over  to  the  postwar  period*  However, 
because  of  shortages,  it  was  assumed  that  a  range  and  refrigerator  was  in¬ 
cluded  in  just  about  all  dwelling  units. 

Although  conceptually  ranges  and  refrigerators  were  excluded  from 
the  residential  permit  valuations,  expenditures  for  these  items  were  not 
completely  eliminated  in  1947,  and  in  the  analysis  of  residential  construc¬ 
tion  allowances  were  made  for  inclusion  of  ranges  and  refrigerators  in 
about  20  percent  of  the  number  of  units.  To  cover  these  items  in  all  new 
dwelling  units  in  1947*  an  additional  $78  mi.  11  ion  should  be  added  for 
ranges,  and  $123  million  for  refrigerators. 

The  other  items  included  in  purchase  price  are  Venetian  blinds 
and  window  shades.  There  are  no  data  available  which  would  indicate  the 
extent  to  which  either  type  is  used  in  new  residential  construction* 

Roughly  estimating  the  total  number  of  windows  in  new  residential  units, 
and  roughly  estimating  the  use  of  shades  as  against  Venetian  blinds ,  a 
final  rough  estimate  of  expenditures  was  derived,  $13  million  for  the 
former  and  $9  million  for  the  latter.  These  estimates  are  equivalent, 
respectively  to  approximately  50  and  40  percent  of  the  allocation  of  these 
items  to  households. 

On  the  basis  of  the  above  analysis,  total  "equipment"  cost  cur¬ 
rently  excluded  from  the  Commerce-Labor  and  Interindustry  expenditures  for 
residential  dwellings  is  estimated  at  $223  million.  Total  value  of  con¬ 
struction  and  "equipment”  amounts  to  $5,673  million. 

Speculative  or  Operative  Builders’  Gross  "Profit" 

Speculative  builders’  profits  are  excl.uded  from  the  residential 
construction  expenditures.  Conceptually,  these  "profits"  include  the 
profit  made  by  the  builder  on  the  sales  of  the  land  to  the  purchaser  and 
the  difference  between  the  construction  cost  and  selling  price  of  the 
structure  erected.  The  speculative  builder,  however,  does  not  maintain 
these  fine  distinctions  and  fictions  required  for  a  statistical  study* 

After  computing  all  costs  involved  in  development  of  the  site  from  an  un¬ 
developed  area  to  a  completed  project,  a  percentage  or  dollar  amount  is 
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added  to  the  ,f developmental”  cost,  and  the  selling  price  is  settled*  Con¬ 
ceptually,  the  costs  incurred  by  the  speculative  builder  which  are  com¬ 
parable  to  those  incurred  by  the  building  contractor  are  included  in  the 
current  expenditure  series. 

There  is  very  little  data  available  from  which  a  fairly  accurate 
estimate  of  operative  builders’  profits  can  be  derived,  and  under  present 
circumstances  only  a  crude  estimate  can  be  ms.de*  The  Builder  Panel  Sur¬ 
veys  42/  presented  the  sole  sctJrce  from  which  an  indication  could  be  ob¬ 
tained  of  the  scope  of  constr&ftion  activity  by  the  operative  builders. 

After  adjusting  for  differences  in  definition  (rental  units  in  multi family 
were  considered  operatively  built  in  the  survey),  the  survey  results  indi¬ 
cated  that  in  1949  approximately  45  percent  of  the  one-  and  two-family 
units  were  erected  by  operative  builders.  For  this  analysis  it  was  as¬ 
sumed  that  this  proportion  could  be  applied  to  1947* 

It  was  estimated  that  801,000  equivalent  1-  and  2-family  units 
were  constructed  in  1947  with  a  value  estimated  at  $4,94S  million*  In  esti¬ 
mating  speculative  builders  profits,  only  1-  and  2-family  units  will  be 
in  the  computation;  multifamily  structures,  in  the  sense  used  in  this  analy¬ 
sis,  are  usually  not  speculatively  built*  The  expenditure  estimated  was 
adjusted  to  $5,169  million  to  include  the  normal  "equipment  items”  (all 
ranges  and  refrigerators  in  the  estimate  and  90  percent  of  the  shades  and 
Venetian  blinds  ~-  the  other  10  percent  allocated  to  the  multifamily  units)* 
The  average  cost  of  the  contractor-built  homes  is  higher  than  the  average 
cost  of  the  speculatively  built  homes*  However,  the  average  cost  of  owner- 
built  homes  is  lower*  For  this  analysis  it  was  assumed  that  one  would 
balance  the  other  and  tend  to  bring  average  cost  to  a  common  level*  There¬ 
fore,  the  45  percent  proportion  was  applied  to  the  adjusted  1947  expendi¬ 
ture  for  1—  and  2-family  units.  On  this  basis,  the  value  put-in-place  by 
speculative  builders  amounted  to  $2,326  million. 

The  question  of  the  speculative  or  operative  building  profit 
ratio  was  discussed  with  persons  familiar  with  the  field*  There  was 
general  agreement  that  there  is  no  definite  information  available.  How¬ 
ever,  considering  the  fact  that  1947  was  a  seller’s  market,  there  appeared 
to  be  a  general  consensus  that  the  net  profit,  excluding  overhead,  ran 
about  15  percent  and  gross,  including  overhead,  a  few  percent  higher,  about 
17  percent.  Applying  these  estimates  to  the  $2,326  million  results  in  a 
gross  speculative  builders’  profit  of  $395  million  and  a  net  of  $349  million. 

Settlement  Costs 


From  the  purchaser-end  other  expenses  are  included  prior  to 
transfer  of  title  and  settlement  charges.  The  settlement  charges  include 
title  insurance,  mortgage  service  charge,  property  survey,  closing  fees, 


zz/  A  press  release  on  this  study  was  issued  jointly  by  the  Bureau  of 
Labor  Statistics  and  Housing  and  Home  Finance  Agency,  August  25-26,  1951 > 
entitled  120,000  Firms  in  Residential  Building  Industry  in  1949* 
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appraisal  report,  inspection  fees,  credit  reoort,  recording  fees,  taxes 
on  mortgage,  stamps,  and  a  host  of  other  miscellaneous  charges;  hazard 
insurance  and  prepaid  taxes,  which  are  usually  collected  during  the  set¬ 
tlement  procedure,  are  not  included  in  these  costs.  There  is  no  uniformity 
among  closing  costs  and  data  for  the  Nation  as  a  whole  are  not  available* 
However,  it  was  roughly  estimated  that  these  charges  averaged  $200  per 
unit  for  single-family  structures  and  $25  per  unit  for  multifamily  struc¬ 
tures,  or  an  aggregate  of  $162  million* 

Land  Cost 


Although  the  cost  of  land  has  been  excluded  from  construction 
expenditures,  it  enters  into  this  discussion  as  a  real  cost  to  the  pur¬ 
chaser  of  a  dwelling  unit*  The  cost  of  land  varies  considerably  depend¬ 
ing  upon  such  factors  as  location  and  development.  After  weighing  all 
possible  pros  and  cons,  it  was  decided  to  place  an  average  cost  of  $400 
per  lot  for  single -family  structures  and  $75  per  multifamily  unit*  Total 
cost  of  land  to  the  owner  amounted  to  approximately  $326  million. 

Summary 


Distribution  of  expenditures  entering  final  costs  of 
nonfarm  residential  dwelling  units,  1947 


(In  millions) 

Item  Expenditure 


Total  . . . . . . *  $  6,556 

Construction  cost  . . 5,450 

Equipment  costs  . . *  223 

Speculative  builders »  profit  395 

Settlement  costs  162 

Land  costs  * . 326 
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Table  B-l*  Estimated  distribution  of  construction  expenditures, 
by  activity  and  type  of  construction,  1947 


(in  thousands 

of  dollars) 

Total 

1/ 

Type 

of  construcl 

tion 

Construction  activity 

Contract 

2/ 

Force 

account  3/ 

Nonpaid 

4/ 

Total  expenditures 

S28„704,033 

$19,554,208 

$6,131,825 

&3 

Tt*-'7 

.018.000 

New  construction  •••«•* 

19,702,093 

16,485,583 

1„978,510 

1 

,238 ,000 

New  residential  dwell*- 

5/ 

ing  units  . . . .  •  « 

5,650,000 

5,550,000 

•  •ft  . 

100,000 

Nonhousekeeping  re si- 

denti al 

125,000 

125,000 

•  •• 

«  •  • 

Residential  additions 

y 

and  alterations  Oo«» 

1,183,000 

828,000 

•  M 

355,000 

Nonbuilding  residen- 

y 

ti al  i mproveme nt s  « • 

50,000 

27,000 

•  ft  • 

23 ,000 

Industrial  9 < h ^ 

2,4185000 

2 ,018,000 

7/  400,000 

•  »* 

Commercial  . ©..♦© 

Educational,  hospital. 

1,071,000 

1,026,000 

y  45 ,000 

institutional 

All  other  nonresiden- 

699,000 

689,000 

6/  10,000 

§/ 

tial  . 

Operators1  dwellings, 

766,000 

655,000 

6/  15 ,000 

96,000 

farm  •  •  c  •* •«* 

701,000 

500,000 

1*9 

9/ 

201,000 

Tenant  dwellings, 

9/ 

f  3  ITU 

151,000 

60,000 

•  •  • 

91,000 

Service  buildings, 

9/ 

farm 

580,000 

240,000 

•  •  • 

340,000 

Land  betterment,  farm 

157,000 

125 ,000 

•  •  ft 

y 

32,000 

Railroad 

286,510 

100,000 

10/  186,510 

0*0 

Electric  light  and 

11/  434,000 

power  «9* 

. . 793 ,000 

359,000 

•  •  * 

Natural  and  manufac- 

12/  50,000 

tured.  gas  •»«••••••• 

Telephone  and  tele- 

540,000 

490 ,000 

ft  ft  ft 

graph  «,•••••• ••«••• 

510,000 

175,000 

13/  335,000 

•  ft* 

Sewage  disposal 

189,000 

184,000 

14/  5,000 

•  ft  • 

Water  supply  «*•••••• 

226,000 

186.000 

♦ 

14/  40 ,000 

ft  ft  ft 

Petroleum  pipeline  0« 

121 ,000 

109,000 

12/  12 ,000 

ft  ft  ft 

Local  transit  •  <>«•**• 

85 ,000 

79,000 

6/  6,000 

ft  •  ft 

All  other  public  serv- 

6/  12,000 

ice  enterprises  4»«o 

135,000 

123 ,000 

ft  ft  ft 

Highways,  roads,  and 

15/  185,000 

streets  ••*•«•••••«• 

1,485,200 

1,300,200 

ft -ft  ft 

Conservation  and  de- 

16/  28,000 

velopment  •«•••»«••*' 

394 ,000 

366,000 

ft 

See  footnotes  at  end  of  table. 
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Table  B-l*  Estimated  distribution  of  construction  expenditures, 
by  activity  and  type  of  construction,  1947  -  continued 


(in  thousands  of  dollars) 


Total 

y 

Type 

)  of  construction 

Construction  activity 

Contract 

2/ 

Force 

account  3 / 

Nonpaid 

4/ 

New  construction  — 
continued 

Crude  petrol  aim  and 
natural  gas  drilling** 

$1,076,383 

$861,383 

17/  $215  ,000 

•  •  • 

Military  and  naval  **** 

204 ,000 

204,000 

•  •  • 

•  •  • 

All  other  new  construe- 
tion 

106,000 

106,000 

•  •  • 

•  •  • 

Maintenance  and  repair 

9 ,001 ,940 

3,068,625 

4,153 ,315 

$1 

,780,000 

Residential  (home 
owners  and  owners  of 
rental  units ) ••«•••«•* 

3,300,000 

2,000,000 

6/  165 ,000 

18/1,135,000 

Tenant  expenditures  *** 

154,000 

54 ,000 

•  ** 

57 

100,000 

Nonresidential  «*••••*• 

1,600,000 

653 ,000 

19/  936 ,000 

w 

11,000 

Operators  *  dwellings , 

192  ,000 

25  ,000 

•  »* 

9/ 

167,000 

Tenant  dwellings,  farm 

36,000 

4,000 

•  *  • 

2/ 

32  ,000 

Servi.ce  buildings,  farm 

311,000 

10 ,000 

9/ 

301,000 

Land  betterment,  farm 

10,000 

1,000 

• « • 

9/ 

9,000 

Railroad  **•••»*•*••••« 

1,118,243 

•  •• 

10/1,118,243 

•  •  • 

Electric  light  and 
power  »••••••••»•••••* 

172 ,000 

5,000 

20/  167,000 

#  #  * 

Natural  and  manufac— 

87,000 

2  ,000 

20/  85,000 

+  *  « 

Telephone  and  telegraph 

178,000 

4,000 

13/  174,000 

•  t  • 

Sewage  disposal  and 
water  supply  ••«•••••* 

135,000 

5,000 

20/  130,000 

#•  t 

Petroleum  pipe  line  *,* 

31,164 

625 

20/  30,539 

•  *  • 

Local  transit  •••••••»• 

69,533 

120/  69,533 

•  *  • 

All  other  public  serv- 
ice  enterprises  **•••• 

50,000 

3,000 

20/  47 ,000 

•  •  • 

Highways,  roads,  and 

streets  **••••••••«••• 

1,148,000 

107,000 

1,041,000 

•  •  • 

Conservation  and  de- 

235  ,000 

45,000 

190,000 

21/ 

*  •  * 

Military  and  naval  *••* 

175,000 

150,000 

«  •  • 

25 ,000 

1/  Levels  of  expenditures  presented  in  this  table  represent  the  control 
totals  used  in  the  interindustry  study* 

Footnotes  continued  on  next  page. 
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Notes  to  Table  B-l  -  continued 

2 /  Work  done  by  private  firms  engaged  in  construction  which  work  on  a 
contract  basis  for  others. 

3 /  Work  done  by  a  private  business  organization  or  a  governmental  unit 
which  acts  as  its  own  general  contractor  and  carries  out  the  work  by 
means  of  employees  on  its  own  payrolls. 

4/  Value  of  materials  put-in-place  without  any  payment  for  labor;  the 
imputed  value  of  labor  involved  is  not  considered  a  cost  of  construction* 

5 /  Token  estimate  based  upon  results  of  builder  panel  survey  indica¬ 
ting  the  large  number  of  owner  builders  engaged  in  residential  construc¬ 
tion.  See  BLS  release  120,000  Firms  in  Residential  Industry  in  1949 , 
August  25  and  26,  1951* 

6/  Judgment  estimate. 

7/  Estimate  based  upon  volume  of  force  account  labor  employed  for  con¬ 
struction  as  reported  in  1947  Census  of  Manufactures.  A  recheck  has 
indicated  that  the  original  reporting  was  low  and  any  revision  would 
increase  this  figure, 

8/  Estimate  based  upon  assumption  that  a  substantial  amount  of  ma¬ 
terials  would  be  put-in-place  by  owners  for  such  nonresidential  structures 
as  private  garages,  sheds,  road  stands,  etc. 

9 /  Based  upon  special  tabulation  of  sample  of  selected  items  from  the 
schedules  of  the  Bureau  of  Agricultural  Economics  Survey  of  Farm  Houses 
and  Other  Farm  Buildings,  Nay  1950,  and  discussion  with  technicians  in 
Production  and  Marketing  Administration,  U.  S.  Department  of  Agriculture. 

The  release  Farm  Housing  and  Construction,  U.  S.  Department  of 
Agriculture,  Bureau  of  Agricultural'  Economics ,  February  1952,  contains 
estimates  of  the  volume  and  imputed  value  of  farm  produced  and  salvaged 
lumber  used  in  farm  construction  (board  feet  times  prices  paid  by  farmers 
for  No,  2  pine  and  fir  2W  x  4H  x  16'  lumber  March  15,  1950)  and  an  imputed 
value  for  nonpaid  labor  used  for  construction  pirposes  (hours  times 
April  1949  hourly  composite  farm  wage  rate  by  States).  The  following 
table  is  presented  as  an  indication  of  the  volume  of  this  activity  based 
upon  a  cash  expenditure  of  $11,625  million  which  excluded  outlays  for 
fences,  wells,  windmills,  and  other  nonbuilding  items. 


Footnotes  continued  on  next  page. 
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Notes  to  Table  B-l  -  continued 


9/  -  continued 

Farm  labor  and  amount  and  value  of  farm  produced  materials 
_ consumed  in  farm  construction,  1949 _ 


Type  of 
construction 

Labor 

Lumber 

Other 

ma¬ 

terial, 

(Milo 

of 

dols© ) 

Regular 

hired 

farm 

workers 

Opera¬ 

tors 

and 

unpaid 

family 

workers 

Farm 

pro¬ 

duced 

New 

Used 

(Mil© 

bd© 

ftc) 

(Mil® 

of 

(Milo 

bd. 

(Mil* 

of 

dols * ) 

(millions  of 
dollars ) 

dols®)j  ft®) 

1 

Total  expenditures  i/, • « 

12  ©4 

164.1 

666*8 

j 

58,2  j  263 ©0 

24.5 

2*0 

New  farm  houses  ©  •  * .  © 0 

3*4 

17*1 

113  o9 

8.4!  45,2 

4*4 

«2 

Major  improvements  to 

farm  houses  . . . 

3.5 

53*7 

71*2 

6,0 

15.3 

1*4 

*3 

New  service  buildings 

9«2 

63,8 

377*0 

33  0  5 

133,6 

12  ©3 

o9 

Major  improvements  to 

service  buildings 

10*0 

10*9 

73  o9 

7,0 

51  c9 

4.8 

«4 

Repairs  to  service 

l.X'fji n£S  ••  •  q  e •  0 c 

6,3, 

13,6 

30*8 

_  3.1 

17*0 

1*6 

2 

O  4 

l/  Cost  of  repairing  and  painting  farm  houses  not  available. 


10/  Estimate  based  upon  analysis  of  Association  of  American  Raid  ways  and 
Interstate  Commerce  Commission  records, 

11/  Based  upon  assumption  that  most  outside  plant  construction  is  by 
force  account  labor, 

12/  Based  upon  assumption  that  approximately  10  percent  i  s  force  account 
construction  and  payments  to  company  owner  supervisors,  inspectors,  etc, 

13/  Based  upon  data  obtained  from  American  Telephone  and  Telegraph  Co*, 
and  Western  Electric* 

14/  Estimate  derived  in  cooperation  with  technicians  from  Public  Health 
Service o 

15/  Based  upon  information  obtained  from  Bureau  of  Public  Roads, 

15/  Value  of  Tennessee  Valley  Authority  construction  which  was  assumed 
to  be  all  force  account  in  1947© 

17/  Estimate  based  upon  proportion  of  footage  drilled  directly  by 
company-owner  crews, 

18/  Estimate  based  upon  tabulation  of  specific  items  in  a  survey  of  con¬ 
sumer  expendi  tures  for  1947  taken  by  BLS© 

19/  Based  upon  analysis  of  the  type  of  maintenance  construction  for  the 
component  parts  of  this  category© 

20/  Based  upon  the  assumption  that  the  majority  of  maintenance  and  repair 
work  would  be  accomplished  by  force  account  labor© 

21/  Value  of  materials  installed  by  station  labor. 
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Table  B-2*  Revisions  of  current  construction  expenditure  series  incorporated  into 
interindustry  relations  study,  by  type  of  activity  and  ownership,  1947 

_ _ _  _  _  (In  millions) _  _  _  _ 
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Table  B-2*  Revisions  of  current  construction  expenditure  series  incorporated  into 
interindustry  relations  study,  by  type  of  activity  and  ownership,  1947  -  continued 

(In  millions)  _ 
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Notes  to  Table  B-2 

1/  This  is  based  upon  the  expenditure  series  published  in  Construction 
and  Building  Materials f  Statistical  Supplement,  May  1951,  U.  S.  Department 
of  Commerce ,  National  Production  Authority,  Facilities  and  Construction 
Bureau,  Building  Materials  Division.  The  issue  of  May  1952,  released 
after  this  report  had  been  completed,  included  some  minor  revisions  which 
did  not  affect  the  analysis. 

2/  Revisions  and  additions  incorporated  into  the  interindustry  analysis 
of  'construction  as  of  August  1951# 

3 /  Based  upon  reexamination  of  source  material  and  techniques  for  con¬ 
version  to  value-in-place.  (See  Appendix  A-l,) 

4 /  Includes  driveways,  walks,  fences,  patios,  etc,.,  not  included  in 
the  residential  permit  valuation  and  usually  constructed  subsequent  to 
the  completion  of  the  structure.  Expenditure  estimated  on  basis  of  esti¬ 
mated  average  expenditure  for  this  activity  per  unit* 

5/  Based  upon  Census  of  Manufactures,  1947, data.  (See  p.  11  .) 

T>!  Based  upon  revision  of  original  assumption  of  volume  of  undercover- 
ageT  (See  p.  12  .) 

7/  Based  upon  additional  data  obtained  from  Bureau  of  Labor  Statistics 
sources  indicating  undercoverage  in  F.  W,  Dodge  data, 

8/  Estimated  from  recent  revisions  of  aggregate  construction  expendi¬ 
ture’s  (new  and  maintenance)  prepared  by  Bureau  of  Agricultural  Economics* 
U.  S.  Department  of  Agriculture,  and  based  upon  1950  Farm  Housing  and 
Other  Farm  Buildings  survey, 

9/  Expenditures  for  irrigation,  drainage,  deep  wells,  etc,,  estimated 
in  "cooperation  with  Bureau  of  Production  and  Marketing,  U.  S.  Department 
of  Agriculture. 

10/  Based  upon  more  detailed  analysis  of  railroad  industry  astern  of 
accounts. 

11/  Represents  transfer  of  public  local  transit  funds  from  Commerce- 
Labor  ’’miscall aneous  public  service  enterprise”  category.  For  interindus¬ 
try  analysis,  local  transit  was  treated  as  a  single  unit  regardless  of 
source  of  funds  or  ownership. 

12/  Private  sewer  and  water  expenditures,  respectively  $1  million  and 
$32~million ,  were  transferred  from  the  Commerce -Labor  ’’all  other”  private 
category. 

13 /  Based  upon  consultation  with  technicians  in  Public  Health  Service 
and  Defense  Production  Administration  on  understatement  of  force  account 
construction  in  this  area, 

14/  Adjustment  for  land  and  right-of-way  costs* 

15/  Based  upon  survey  made  in  cooperation  with  American  Association  of 
Oil”Well  Drilling  Contractors. 

16/  Based  upon  Federal  Reserve  Board  study  indicating  higher  levels. 
(See~Appendix  A-l*) 

17/  Public  funds  are  included  in  this  total,  but  there  is  no  method  of 
determining  the  size  of  this  segment. 

18/  Based  upon  data  contained  in  ’’Family  Spending  for  Housing,” 

Monthly  Labor  Review,  October  1949. 

19/  Derived  as  a  result  of  detailed  analysis  of  industry  by  transpor¬ 
tation  analyst « 

20/  Derived  as  a  result  of  new  method  of  estimating  expenditures.  (Re¬ 
vised  Commerce  estimate  is  $33  niillion.) 
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Notes  to  Table  B-2  -  continued 

21/  Estimated  expenditure  by  rural  electrification  cooperatives* 

22/  Difference  in  computation  from  same  sources* 

23/  Based  upon  published  data  and  judgment  estimates* 

24/  Twenty  five  million  dollars  spent  by  State  and  local  authorities 
on  projects  constructed  by  the  Federal  Government. 

25/  Based  upon  data  obtained  from  Progress  Report,  Section  3-B  ,  Con¬ 
struction,  Real  Estate,  Repairs  and  Utilities,  Department  of  the  Army. 

26/  Based  upon  analysis  of  total  value-in-place  and  estimated  percent 
cost  for  maintenance  and  repair* 
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Table  B— 3#  Distribution  of  total  inputs  for  new  and  maintenance  construction  in 
producer  and  purchaser  values,  by  type  of  expenditure,  1947  —  continued 

_ (In  thousands  of  dollars)  _ _ 
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Table  B— 3»  Distribution  of  total  inputs  for  new  and  maintenance  construction  in 
producer  and  purchaser  values,  by  type  of  expenditure,  1947  —  continued 

_ (In  thousands  of  dollars) _ ^ _ 
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Table  B— 3#  Distribution  of  total  inputs  for  new  and  maintenance  construction  in 
producer  and  purchaser  values,  by  type  of  expenditure,  1947  -  continued 

_ _ (In  thousands  of  dollars) _ 

f  Total  construction  T  New  construction  {Maintenance  an<^  repair 
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Table  B- 3*  Distribution  of  total  inputs  for  new  and  maintenance  construction  in 
producer  and  purchaser  values,  by  type  of  expenditure,  1947  -  continued 
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Table  B-3#  Distribution  of  total  inpats  for  new  and  maintenance  construction  in 
producer  and  purchaser  values,  by  type  of  expenditure,  1947  ~  continued 

_  (In  thousands  of  dollars) _ _ 
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Table  B-4#  Distribution  of  expenditures  for  maintenance  and  repair, 

by  major  1-0  industry  groups ,  1947 


(In  thousands) 


1-0  industry  groups 

»a« 

Expenditure 

Total  expenditures 

$  9,001,940 

1-9  . . 

Agriculture  ••••*•••«•••••*•«••••••••••• 

231,880 

1011-1490  . . 

Miring  And  mineral  industries  .......... 

li  '877 

2010-3999  . . 

Manuf actu ring 

476  '263 

N167  . . .. 

Rai lroad s  ........... .................r. 

1.118.243 

N190.1  . . 

Local  transit  •••»*«••* ••••.•••••••o«o«* 

69.533 

N174  . . . 

Pioeline  transportation  (oil)  ••••••••re 

31 ,164 

N168-N173,  N190  . 

Other  transportation  and  warehousing  •*«, 

34  ,'641 

N191,  N192 

Telephone  and  telegraph  •••••• ••••••ao.o 

178,000 

4911  . . «. 

Electric  light  and  power  •«•••••••••••>• 

172 ,000 

4922,  4925  . 

Natural  and  manufactured  gas  production, 

transmission, and  distribution  *»«»•*••• 

87 ,000 

N196.  M197 

Banking  finance,  and  insurance  •••••••o 

31,699 

N175.  N176  ...... 

Wholesale  and  retail  trade  .•••••••••••o 

181 *550 

5810  . . . 

Eating  and  drinking  places  ■•••••••••••• 

73  ",073 

N198.1  .......... 

Nonfarm  residential  rents  ••••••••••«••• 

3.300,000 

N198.2,  H198.3  .. 

Nonfarm  nonresidential  rents  «•••••••••• 

162,952 

N199.1 . . 

Farm  dwelling  rents  ...•••••■••••••••«•• 

228,000 

N199.2  . . . 

Farm  nonresidential  rents  ..•••••••••••« 

87 ,120 

N201,  N202  . . 

Laundries,  dry  cleaning,  and  other 

y 

22 ,797 

N208,  N209  . * 

Motion  pictures  and  other  amusements 

26,217 

N210 ,  N211,  8061 

Medical,  dental,  and  other  professional 

services,  including  hospitals  ••«••?••• 

78,475 

N212,  N213,  8210 

Nonprofit  institutions,  including  educa- 

265,301 

N2.05,  N206  . 

Auto  repair  services  and  garages,  and 

19,636 

Q01  0  . . 

Federal  Government  .«••••••••••••••••••• 

446,541 

9020  . . . 

1,489,599 

QSOO . . 

Households  ....■..••...••••••■•••••••••• 

154,000 

22 ,379 
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(1-0  N244.1) 


Construction  Activity  No.  1 
in  the 

1947  INTERINDUSTRY  RELATIONS  STUDY 


The  construction  expenditures  estimates  presented  herein  apply 
only  to  the  1947  Interindustry  Relations  Study,  and  for  this 
type  of  construction  may  differ  from  the  1947  construction  ex¬ 
penditures  estimated  jointly  by  the  U.  S.  Departments  of  Com¬ 
merce  and  Labor.  The  principal  reasons  for  these  differences 
are  mentioned  in  BLS  Report  No*  2,  New  and  Maintenance  Construc- 
ti on ,  the  general  report  on  Construction  in  the  1947  Interindus¬ 
try  Relations  Study.  The  expenditures  figures  in  the  accompany¬ 
ing  report  are  intended  for  use  in  interindustry  analysis,  and 
are  not  presented  as  a  replacement  of  the  Commerce -Labor  esti¬ 
mates* 
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NEW  NONFARM  RESIDENTIAL  CONSTRUCTION* 


Construction  Activity  No,  1  in  the  1947  Interindustry  Relations  Study 


Definiti ons 

New  nonagri cultural  housing  activity  in  1947  as  defined  for  interindus¬ 
try  study  purposes  included  the  construction  of  new  housekeeping  and  nonhouse¬ 
keeping  dwellings ,  residential  additions  and  alterations,  and  residential  non- 
structural  improvements* 

Housekeeping  unit  construction  covered  the  erection  of  new  private  homes 
and  apartments  including  prefabricated  structures.  Also  included  were  all  Feder¬ 
ally  constructed  housing  under  the  United  States  Housing  Authority,  Federal  Public 
Housing  Administration,  and  the  Atomic  Energy  Commission.  Other  public  housing 
taken  into  account  was  the  construction  of  new  dwellings  by  State  and  local 
authorities  (with  or  without  Federal  aid).  ^ 

Nonhousekeeping  unit  construction  covered  transient  hotels,  dormitories. 


tourist  courts,  and  cabins. 

Residential  additions  and  alterations  pertained  to  structural  changes 

and  other  improvements  to  existing  residential  buildings  including  conversions 

in  the  number  of  dwelling  units.  Conversions  of  nonresidential  structures  to 

2/ 

residential  use  also  were  included,— 


*  Prepared  by  Gabriel  G*  Rudney  from  a  study  by  David  I.  Siskind,  both  of  the 

Bureau’s  Division  of  Interindustry  Economics#  Tables  2  and  3  are  from  Siskind’s 
study.  This  is  the  first  of  a  series  of  reports  covering  the  entire  construction 
industry  as  defined  by  the  1947  Interindustry  Relations  Study.  The  basic  con¬ 
cepts  and  procedures  used  are  more  fully  explained  in  a  general  methodological 
report,  New  and  Maintenance  Construction  (1-0  N244),  U#  S.  Department  of  Labor, 
Bureau  of  Labor  Statistics,  Report  No.  2. 

Dormitories ,  nurses1  and  physicians’  residences,  and  similar  facilities  at 
hospitals  and  institutions  were  excluded  from  the  Federal  segment  but  included  in 
the  nonfederal  area,  because  in  the  latter  case  it  was  possible  to  estimate  such 
expenditures  from  available  data.  Similar  structures  erected  at  military  and 
naval  installations  and  at-site  of  reclamation  projects  are  included  in  Construc¬ 
tion  Activities  9  and  12,  Military  and  Naval  and  Conservation  and  Development, 
respectively. 


2  / 

— '  Additions  and  alterations  often  include  repair  work.  Any  repairs  made  inci¬ 
dental  to  additions  and  alterations  are  included  in  the  latter  activity* 
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Residential  nonbuilding  improvements  referred  to  construction  of  walks, 
patios,  driveways,  erection  of  fences,  and  similar  types  of  ground  improvements  at 
residential  sites.  Such  improvements  took  place  either  during  the  construction 
process  or  after  completion  of  residential  structures. 

Excluded  from  new  residential  construction  were  detached  garages  built 
either  simultaneously  or  after  completion  of  dwellings 

Also  excluded  were  new  living  quarters  in  warehouses  and  factory  build- 
ings ,  inasmuch  as  such  quarters  (e.g.,  for  watchmen)  were  incidental  to  the  real 
use  of  the  buildings  and  represented  a  minor  portion  of  total  construction  cost. 

Finally,  new  seasonal  dwellings  providing  less  than  minimum  facilities 
for  year-round  living  and  movable  structures  (trailers  and  houseboats)  were  also 
excluded. 


Expenditure  Levels 

Expenditures  in  1947  for  new  nonfarm  residential  construction  totalled 
$7,008  million  for  purposes  of  the  Interindustry  Relations  Study.  Expenditures  for 
new  housekeeping  dwellings  were  estimated  at  $5,650  million,  of  which  $5,450 
million  was  for  private  construction  and  $200  million  was  for  public  construction. 


These  private  and  public  estimates  were  based  on  published  Bureau  of  Labor  Statis¬ 
tics  data  which  included  land  development  and  construction  costs  and  architec¬ 
tural  and  engineering  fees.  ^ 
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— '  Construction  of  detached  garages  are  covered  by  Construction  Activity  No.  3, 

All  Other  Nonresidential  Building. 


—  Expenditures  for  New  Construction  1915-50 ,  U.  S,  Department  of  Labor,  Bureau  of 
Labor  Statistics,  August  1951,  ppo  22-23.  Source  data  were  based  upon  building 
permit  information  adjusted  for  nonpermit  issuing  areas.  Expenditure  data  on  public 
residential  construction  were  obtained  directly  from  public  agencies. 


Although  not  relevant  to  the  input  analysis,  it  is  noteworthy  that  such  expendi¬ 
tures  did  not  represent  final  cost  to  purchaser.  Other  cost  items  were  involved 
such  as  cost  of  undeveloped  land,  equipment  cost,  speculative  or  operative  builder’s 
profit,  settlement  charges,  etc.  For  1947  estimates  see  BLS  Report  Mo.  2,  New  and 
Maintenance  Construction,  by  David  I.  Siskind. 


-TO 


j  ■  *■  '  ■  •  t  ■ 

"  11 


■  *  .  '  '  i  i  ft! 


$1  tod 


'  ■  .  ■  -uv 

■  -  •••  ••  ■  '  ';H " n 


.. 

..  ..  •  y\  ■ 


■  ■■  > , 


<* . 


•  ••«■»!  •.  *  *•  f  jji  j  • 


;  a 


i 


.  ■- -I  -an-; 


•  ■  i 


■  n  oo 


...  ...  ip 


i  o 


n  '  J  ■:  ‘ 


;  •  • 


, 

v-;  hi  m  ■ '  - 


fv' 


-  . 


:  •  .  .  .  .  , 


■  ,  •  \ 


•  : 


■  ' 


' 


■ 


■  '.n:‘ 


■  •  ■ 

u 


•• 


;»i:i  rrtr 


■  :  •  .  •  ; 
. ;■  '  • 


^,r  l *  i 


MX  .T't  V 


. 


*'  :  >  i  .  • 


' 


.  1 


V* 


f  I 


■f 

’  M/t 


:  ' 


•  * 


>  .  ■  ■  * 


% . 


.  '  'M 


-  3  - 


The  $200  million  total  of  new  jxiblic  residential  construction  was  distri- 
buted  as  follows s  Veterans1  Re-use  Housing  Program,  $144  million;-^  New  York  City 
Housing  Authority,  $42  million;  Atomic  Energy  Commission,  $9  million;  and  other 
local  housing  authorities,  $5  million, 

The  level  of  expenditures  for  nonhousekeeping  residential  construction  was 
$125  million  in  1947,  of  which  $43  million  was  for  hotel  construction  and  $82  milt- 
lion  for  all  other  types  2/ 

Total  expenditures  for  residential  additions  and  alterations  were  esti¬ 
mated  at  $1,183  million  in  1947,  and  reflected  a  substantial  upward  adjustment  from 
the  published  level  of  $735  million  estimated  jointly  by  the  United  States  Depart¬ 
ments  of  Commerce  and  Labor 

The  expenditure  level  for  residential  nonstructural  improvements  was  esti¬ 
mated  at  roughly  $50  million.—^ 

^7  Veterans  Re-use  Housing  Program,  which  accounted  for  about  70  percent  of  total 

public  residential  construction  in  1947,  provided  for  conversion  (at-site  or  dis¬ 
mantling,  removal,  and  erection)  of  surplus  barracks  and  other  vacant  temporary 
building  into  living  quarters  for  veterans  and  their  families. 

7/ 

—  Construction  and  Building  Materials,  Statistical  Supplement,  U.  S,  Department 
of  Commerce,  May  1952,  p.  6. 

^  The  Commerce -Labor  estimate  was  based  upon  Report  of  Building  Permits  Issued 
(404),  Bureau  of  Labor  Statistics,  and  is  shown  in  Construction  and  Building  Ma¬ 
terials  ,  Statistical  Supplement,  May  1952,  p.  6.  A  special  analysis  of  Commerce- 
Labor  procedures  for  adjusting  permit  valuations  for  understatement  and  under cover¬ 
age  in  light  of  expenditures  for  additions  and  alterations  as  shown  in  the  Federal 
Reserve  Board's  Survey  of  Consumer  Finances,  demonstrated  that  the  $735  million 
level  was  considerably  understated.  See  BLS  report  Mo.  2,  New  and  Maintenance 
Construction  for  a  more  extensive  discussion  of  the  evaluation  procedures. 

9/ 

— '  Because  no  data  were  available,  this  estimate  represented  a  conservative  ap¬ 
proximation  reflecting  $50  expenditures  per  dwelling  on  a  million  dwellings  in 

1947. 
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Distribution  of  Expenditures 


Materials  and  supplies  used  in  new  nonfarm  residential  construction  in 
1947,  totaling  more  than  $3.7  billion  at-site,  represented  more  than  half  of  total 
construction  expenditures  (table  1)* 


Table  1,  Distribution  of  expenditures  for  new  nonfarm  residential 

construction,  by  major  activity,  1947 


(mi] 

Llions  of  dollars) 

New  dwellings 

Additi ons 

Non- 

Item 

Total 

House- 

Nonhouse- 

and 

structural 

keeping 

keeping 

alterations 

improvement 

Total  expenditures  .. 

75008 

5,650 

125 

1,183 

50 

Materials  and  sup- 

plies  . . . 

3,768 

2 ,938 

67 

726 

37 

Nonmaterial  costs  ... 

3,240 

2,712 

58 

457 

13 

Wage  labor  (at- 

site) 

1,853 

1,546 

34 

265 

8 

Wages,  salaries, 

officers*  compen- 

sation  ........... 

222 

185 

4 

32 

1 

Other  overhead 

costs  . . . 

1,165 

981 

20 

160 

4 

The  total  at-site  wage  bill  amounted  to  more  than  $1.8  billion,  or  more 
than  one-fourth  of  total  expenditures.  Overhead  expenses  of  about  $1.4  million 
accounted  for  almost  one-fifth  of  total  costs. 

The  ratio  of  material  use  to  at-site  wage  labor  was  substantially  greater 
in  alteration  and  improvement  projects  than  in  the  construction  of  new  dwellings 
because  of  the  large  amount  of  nonpaid  labor  (e,g,}  homeowners)  engaged  in  the 
former  activities. 

Table  2  presents  the  detailed  distribution  of  1947  material  expenditures 
(or  inputs)  on  all  residential  construction  and  its  major  subactivities.  A  brief 
summary  of  input  methodology  is  presented  below. 
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Analysis  of  Expenditure  Distribution 
The  over-all  distribution  of  material  and  nonmaterial  expenditures  for 
new  nonfarm  residential  construction  represented  a  consolidation  of  separate 
studies  of  housekeeping  dwellings,  nonhousekeeping  dwellings,  residential  additions 
and  alterations,  and  residential  nonstructural  improvements.  The  analysis  of  house¬ 
keeping  dwellings  was  made  separately  for  the  private  and  public  areas. 


Housekeeping  Dwellings 

The  type  and  relative  use  of  material  and  nonmaterial  inputs  vary  con¬ 
siderably  among  construction  projects,  which,  in  the  case  of  residential  construc¬ 
tion,  range  from  small  single -family  homes  to  large  multifamily  apartment  buildings. 
Furthermore,  relatively  few  projects  within  each  type  group  (e.g,,  single -family 
homes)  have  exactly  the  same  characteristics  and  features.  Therefore,  materials 
and  labor  inputs  for  each  construction  project  inevitably  form  a  unique  pattern  in 
themselves.  Ideally,  a  consolidation  of  cost  breakdowns  for  each  new  dwelling  in 
1947  would  have  provided  the  required  expenditure  distribution  for  housekeeping 
dwelling  construction.  Although  cost  breakdown  data  were  available  in  varying 
detail  for  some  public  housing  projects,  little  information  was  obtainable  for 
private  construction.  Therefore,  the  development  of  a  complex  procedure  for  esti¬ 
mating  a  national  distribution  of  material  and  nonmaterial  expenditures  on  resi¬ 
dential  construction  was  required. 

Separate  methods  were  developed  for  private  and  public  housing  areas,  and 
new  private  housing  was  further  subdivided  into  single-family  dwellings  and  multi¬ 
family  construction,—^ 


■ —  Two -family  structures  were  included  in  the  single-family  segment  because,  to 

a  large  extent,  the  distribution  of  inputs  to  2-family  structures  is  similar, 
liultifamily  structures  cover  dwellings  with  three  or  more  families. 
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Private  single  -f  amily  dwellings * 


To  reduce  the  complexity  of  the  analy 


sis  of  single-family  construction,  it  was  assumed  that  the  types  of  inputs  and 
their  relative  importance  were  related  largely  to  only  three  basic  factors:  (1) 
type  of  structure  erected  (one-family) ;  (2)  type  of  exterior  wall  material  used 
(such  as  masonry  and/or  wood)$  and  (3)  geographic  location* 

Briefly.,  the  analysis  involved  the  determination  of  expenditure  patterns 
for  specific  new  single-family  dwellings  located  throughout  the  Nation,  with  ex¬ 
terior  wall  material  used  as  their  distinguishing  characteristic*  These  were 
grouped  within  U.  S.  Census  regions  by  type  of  exterior  wall  material.  They  were 
then  aggregated  into  regional  inp.it  patterns  by  using  as  weights  the  expenditures 
for  newhomes  with  each  type  of  wall  material*  The  regional  distributions  in  turn 
were  weighted  by  the  distribution  of  total  single -family  construction  expenditures 
among  U.  S*  Census  regions*  The  consolidation  of  weighted  regional  distributions 
produced  the  national  distribution  of  specific  material  and  nonmaterial  expendi¬ 
tures  on  newprivate  single -family  dwellings  in  1947* 

This  procedure  depended  upon  basic  inpit  pattern  data  for  new  homes  in 
many  localities,  derived  from,  schedules  of  construction  cost  comparison  surveys 
conducted  in  mid-1947  by  the  field  offices  of  the  Federal  Housing  Administra- 
tion*~^  Prices  and  quantities  of  materials  and  installations  were  given  for  63 
standard  "example"  single-family  structures  (one  for  each  FHA  region)  representa¬ 
tive  of  FHA-insured  homes  under  construction  in  their  respective  regions. 

The  63  input  distributions  were  then  grouped  within  U.  S«  Census  regions 
To  derive  aggregate  regional  distributions  it  was  necessary  to  weight  each  example 
home  by  its  importance  in  terms  of  the  proportion  of  total  expenditures  for 
single -family  construction  in  each  region*  The  major  distinguishing  feature  of 
each  example  type  was  exterior  wall  material  used,  which  provided  the  necessary 


Construction  Cost  Comparison  Report,  33587R,  Federal  Housing  Administration* 
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basis  for  obtaining  weights  within  regions*  Estimates  of  distribution  by  type  of 

exterior  wall  material  were  based  on  a  1947  Bureau  of  Labor  Statistics  survey  of 

new  housing  characteristics*  This  survey  was  conducted  in  32  selected  urban 

12/ 

areas* —  Aggregate  regional  distributions  of  material  and  nonmaterial  expendi¬ 
tures  were  obtained  following  the  weighting  process* 


To  obtain  the  over-all  national  distribution  it  was  necessary  to  obtain 
weights  to  apply  to  regional  distributions  in  terms  of  total  expenditures  on  new 
one-family  homes  in  each  region*  Consequently,  weights  were  developed  byj  (1)  con¬ 
version  of  available  permit  valuation  data  ^  into  equivalent  dwelling  units  by 
type  of  structure  (one,  two,  and  multi  family)  and  by  State;  (2)  determination  of 
average  construction  cost  for  single  family  homes  by  State,  by  assuming  that  the 
ratios  of  State  averages  to  a  given  national  average  — ^  were  the  same  as  the  ratio 
of  average  State  permit  valuations  for  single -family  homes  to  their  national  aver¬ 
age;  (3)  computation  of  total  expenditures  on  single-family  construction  among  the 
States  by  applying  estimated  unit  volume  to  derived  average  construction  cost;  and 
(4)  grouping  of  estimated  expenditures  by  U.  S*  Census  regions  to  obtain  the  es¬ 
sential  weighting  factors* 

Regional  distributions  were  appropriately  weighted  and  aggregated  to 
derive  the  national  input  distribution  for  new  private  single-family  dwellings. 

Private  multifamily  dwellings*  National  distribution  of  material  and 
nonmaterial  expenditures  for  new  multi family  construction  (3  or  more  family  struc¬ 
tures)  was  assumed  to  be  influenced  largely  by  the  type  of  projects  erected  region¬ 
ally  and  the  distribution  of  total  expenditures  for  multi  family  construction  among 
the  regions. 


127 

—  "Characteristics  of  One-Family  Houses  Started,  1947 H  ,  Monthly  Labor  Review, 
January  1949,  pp*  46-47* 


13/ 

— '  Division  of  Construction  Statistics,  Bureau  of  Labor  Statistics,  U*  S.  Depart¬ 
ment  of  Labor, 


Ibid. 
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The  basic  data  on  specific  multifamily  structures  were  obtained  from  cost 

breakdowns  on  17  FHA -insured  garden -type  apartment  projects  erected  in  1947  in  13 

15/ 

major  areas  where  such  construction  was  most  important, — Wherever  necessary, 
individual  projects  were  grouped  into  U,  S.  Census  regions  and  their  unweighted  in¬ 
put  patterns  combined  into  regional  distributions.  As  in  the  single-family  analy¬ 
sis  described  above,  it  was  necessary  to  obtain  weights  to  apply  to  the  regional 
distributions  in  terms  of  total  expenditures  on  new  multifamily  projects  in  each 
region.  The  methodology  was  much  the  same  as  in  the  single -family  study.  Inasmuch 
as  average  construction  costs  for  multi  family  dwellings  were  not  available,  the  re¬ 
lationship  between  permit  valuation  and  average  construction  costs  for  single¬ 
family  dwellings  was  used  to  estimate  construction  costs  by  State,  After  weighting 
factors  were  applied  to  regional  distributions,  an  aggregate  national  distribution 
of  material  and  nonmaterial  inputs  for  private  multifamily  construction  was  derived. 

Public  housing.  Material  and  nonmaterial  expenditures  distributions  for 
public  housing  were  developed  separately  by  specific  public  programs.  Generally, 
estimates  of  sample  projects  were  made  from  cost  data  provided  by  piblic  agencies 
or,  if  not  obtainable,  by  use  of  cost  data  on  comparable  private  projects. 

Many  project  cost  schedules—^  were  obtained  from  the  Public  Housing  Ad¬ 
ministration  for  determining  the  input  pattern  for  veterans’  re-use  housing  cons¬ 
truction,  A  cost  distribution  for  a  comparable  FHA-insured  project  in  New  York  was 
used  to  determine  the  cost  pattern  for  public  housing  erected  by  the  New  York 


— 1  Cost  Estimate  Worksheet  and  Tabulation  and  Summary  Forms,  Federal  Housing  Ad¬ 
ministration,  In  1947,  relatively  few  elevator-type  apartment  buildings  were 
erected.  Nevertheless,  adjustments  were  made  in  the  expenditure  analyses  for  ma¬ 
terials  consumed  in  these  structures. 


— ^  Construction  Cost  and  Final  Revised  Estimate  Forms, 

tration. 


Public  Housing  Adminis 
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Public  Housing  Authority*  Tn  thQ  same  manner,  inputs  for  Atomic  Energy  Commission 
housing  built  at  Los  Alamos,  IN*  M«,  and  Richland,  Wash*,  were  estimated  from  cost 
data  on  comparable  private  housing  at  Las  Vegas,  Nev*,  and  Spokane,  Wash*,  res¬ 
pectively. 

Finally,  input  patterns  for  sample  projects  provided  the  basis  for  distri¬ 
buting  respective  public  program  expenditures  into  specific  material  and  nonmaterial 
expenditures  * 

An  over-all  material  and  nonmaterial  inpat  distribution  for  all  private 
and  public  housing  then  was  derived  by  combining  those  obtained  for  private  one- 
family,  private  multi family,  and  public  housing. 

Nonhousekeeping  Dwellings 

Detailed  expenditure  analyses  were  conducted  separately  for  hotel  cons¬ 
truction  and  all  other  nonhousekeeping  dwelling  construction* 

The  major  source  for  development  of  an  input  pattern  for  hotel  construc¬ 
tion  was  a  1947  Department  of  Commerce  study  of  materials  consumed  per  million 

17/ 

dollars  of  hotel  construction. — 7  Source  data  were  in  quantity  terms  which  required 

conversion  into  dollar  values  by  use  of  both  BLS  price  data  and  cost  data  obtained 

from  trade  publications*  Supplementary  input  data  were  obtained  from  construction 
18/ 

cost  manuals* — 7 

No  input  information  was  available  on  other  types  of  nonhousekeeping 
dwelling  construction.  Because  tourist  cabin  building  predominated  in  this  acti¬ 
vity,  the  input  distribution  derived  for  new  housekeeping  dwellings  was  utilized  as 

177 

— '  ’’Use  of  Construction  Materials  1947-1948”  ,  Construction  and  Building  Materials, 
U.  S.  Department  of  Commerce,  August  1948. 

18/ 

— Building  Estimator’s  Reference  Book,  Walker,  R.  Wj  Chicago,  Ill.,  Frank  R. 

Vlalker  Co.,  1947;  Building  Construction  Cost  Data,  Means,  R.  S.j  Duxbury,  Mass., 
Robert  Snow  Means,  1947;  Construction  Estimates  and  Costs,  Pulver,  H.  E.j  New  York, 
McGraw-Hill  Book  Co.,  1947* 
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a  base  with  appropriate  adjustments  made  for  considerably  fewer  instai.lations  of 
such  items  as  plumbing,  heating,  and  other  facilities  in  nonhousekeeping  dwellings# 

Residential  Additions  and  Alterations 

Little  is  known  of  either  the  distribution  of  expenditures  among  types 
of  additions  and  alterations,  or  the  materials  consumed*  The  types  of  additions 
and  alterations  are  very  extensive  -  ranging  from  bathroom  installations  to  the 
remodeling  of  apartment  houses.  Nevertheless,  it  may  be  presumed  that  many  ma¬ 
terial  and  nonmaterial  items  used  in  new  housing  also  are  used  in  additions  and 
alterations. 

Therefore,  the  input  distribution  derived  for  new  housekeeping  dwellings 
was  used  as  a  base  for  the  study  of  additions  and  alterations.  Rough  approxima¬ 
tions  were  made  for  the  differences  between  the  two  activities  in  relative  use  of 
particular  items. 

Residential  Nonbuilding  Improvements 

Although  no  source  data  were  available  on  the  expenditure  distribution 
for  nonstructural  improvements,  it  was  possible  to  identify  the  general  types  of 
nonbuilding  improvements,  such  as  fencing  and  sodding,  and  their  required  material 
and  nonmaterial  inputs. 
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Distribution  of  expenditures  for  new  nonfarm 
residential  construction,  1947 


Item 


Total  expenditure 
Materials  and  supplies  i/( 


Greenhouse  and  nursery  products,* 
Stone,  sand,  and  gravel 


Linoleum  and  other  hard  surface 
floor  coverings 

Sawmill  and  planing  mill  products 
Wood  shingl es  . . 


Millwork  . . . 

Plywood  . . , , . . . . 

Prefabricated  wooden  buildings 
and  structural  members  •••,.• 

Toilet  seats  . . . 

Wood  household  furniture  , 


Metal  household  furniture  «••,*. 
Window  and  door  screens ,  weather¬ 
strip,  etc,  . . . . 

Building-paper  and  building-board 
Wallpaper,  laminated  wall  board, 
tape  . . . . . . 

Paints,  varnishes,  etc*  . . . 


Petroleum  products 

Coke  and  byproducts  . . 

Roofing  felts  and  coatings 
Rubber  floor  covering  . . . . 
Flat  and  pressed  glass  , 


Cement,  hydraulic  . . . 

Structural  clay  products  «..•••*, 
Vitreous  and  semi. vitreous  plumb¬ 
ing  fixtures  * . 

Concrete  products  »••••*,. 

Gypsum  products 


Lime  . . . . . 

Mineral  wool  * . . . 

Cut-stone  and  stone  products 

Asbestos  products  ... . . 

Ornamental  plaster  and  statuary 
products . . . . 


•  •it 


Total 


84 ,622 


42,654 

30,594 

97,146 

15,525 

3,497 

57,145 

3,054 

51,384 

108,958 

120,802 

34,828 
127,099 
113 ,871 

9,841 

49,681 

4,086 

21,593 

13,505 


dollars ) 

New  dwellings 

Addi- 

Non- 

build¬ 

ing 

improve¬ 

ments 

House¬ 

keeping 

Non¬ 

house¬ 

keeping 

tions 

and 

altera- 
ti  ons 

0J5, 650,OOC 

125  ,00C 

1 ,183  ,00C 

50,000 

7  2,937,865 

66,535 

725 ,913 

37,426 

2  28,726 

5C 

4,150 

11,726 

1  84,123 

1,427 

16 ,711 

1,500 

7  29,722 

523 

6,322 

1  716,961 

13 ,255 

202 ,917 

3,105 

3  25,066 

492 

4,730 

-  324,091 

6,240 

95 ,740 

I 

49 ,310 

1,570 

18,638 

- 

83  ,068 

425 

12 ,570 

4 ,143 

100 

400 

*  38,891 

252 

4,415 

- 

77,915 

389 

6,318 

- 

26,351 

625 

3,848! 

30,411 

590 

11,653 

- 

21,987 

450 

8,157 

mm 

68,524 

1,403 

27,169 

50 

12,378 

207 

2,870 

70 

2,745 

15 

737 

— 

41,778 

3,985 

11 ,382 

— 

750 

529 

1 ,775 

mm 

35,646 

1,334 

14,404 

- 

88,256 

1,267 

13  ,435 

6,000 

103,704 

3,949 

11,249 

1,900 

25,578 

1,313 

7,937 

mm 

108,758 

2,919 

14 ,422 

1,000 

91,612 

1 ,655 

20,604 

- 

7,867 

172 

1,802 

31,247 

460 

17,974 

— 

3,035 

123 

428 

500 

14,798 

824 

5,971 

- 

10 ,600 

- 

2,905 

- 
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Distribution  of  expenditures  for  new  nonfarm 

residential  construction,  1947  -  continued 


(thousands  of  dollars) 


New  dwellings 

Addi- 

Non- 

Item 

Total 

House¬ 

keeping 

Non¬ 

house¬ 

keeping 

tions 

and 

altera¬ 

tions 

build¬ 

ing 

improve¬ 

ments 

Materials  and  supplies  continued 
Steel  plate,  rods]  bars,  shapes 
and  tubing  ............ . . . .  •  • 

31 ,216 

27 ,221 

940 

3,055 

Cast  gray-iron  pipe  and  fittings** 

31,238 

26 ,742 

734 

3 ,762 

- 

Lead,  solder  and  other  nonferrous 

alloys,  n.e.c,  •]•*,*•«, .  »*.M**« 

6,146 

5,560 

110 

476 

— 

Copper  sheet,  tubing,  strip  and 

wire 

38,494 

30,112 

771 

7,611 

_ 

Aluminum  sheet,  wire  and  tubing  «* 

4,310 

3,456 

114 

740 

Nonferrous  sheet,  strip,  wire, 
tubing ,  n *e *c*  *•••••*••••••••••* 

6,150 

4,987 

244 

919 

Bui lder s *  hardware  ••••••••*'•*••« 

73  ,800 

60,895 

1,202 

11,703 

- 

Metal  plumbing  fixtures  and  sup- 

plies  *  * . ,  * . * . . 

99,881 

84,319 

1,659 

13 ,903 

30 ,167 

23 ,426 

627 

6,114 

- 

Heating  and  cooking  apparatus  * • • • 

149 ,007 

124 ,914 

3,207 

20,886 

Structural  metal  products  *••••••* 

62  ,929 

42 ,444 

2,434 

14 ,645 

3,406 

Metal  doors,  sash,  frame,  etc*  ••* 

28,436 

19 ,140 

948 

8,348 

Boiler  shop  products  . . . 

11,576 

9,527 

27 

2,022 

- 

Sheet-metal  work  * ............. . . • 

38,875 

25,518 

489 

12,868 

mm 

Fabricated  pipe  and  fittings  •*••« 

14 ,810 

12 ,325 

168 

2,317 

■* 

31 ,647 

20,958 

951 

9,738 

- 

Nails  and  spikes 

27,538 

22  ,502 

352 

4,669 

15 

Ferrcus  and  nonferrous  wire  prod- 

23 ,316 

9,341 

540 

5,935 

7,500 

Bolts,  nuts,  washers,  rivets,  etc* 

2,422 

1,758 

85 

579 

mm 

Pumps  and  pumping  equipment  •••••• 

6,990 

6,872 

118 

mm 

mm 

6,919 

1,000 

m* 

5,919 

- 

26 ,408 

26 ,408 

*» 

— 

16,384 

12 ,469 

600 

3,315 

■* 

36 ,542 

26 ,776 

723 

9,043 

■* 

Electrical  control  apparatus  *•«•« 

11 ,932 

9,689 

285 

1,958 

22 ,498 

19 ,906 

115 

2,477 

- 

56 ,944 

46 ,163 

1 ,361 

9,420 

Formica  and  other  plastic  products 

3,089 

1,500 

250 

1,339 

9,070 

7,626 

171 

1,234 

39 

Construction  machinery  parts  •*••• 

2,344 

2,180 

47 

117 
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Distribution  of  expenditures  for  new  nonfarm 

residential  construction,  1947  -  continued 


(thousands  of  dollars) 


New  dwellings 

Addi- 

Non- 

Item 

Total 

House¬ 

keeping 

Non- 

house¬ 

keeping 

tions 

and 

altera- 
ti  ons 

bui ld- 
ing 

improve 

ments 

Materials  and  supplies  -  continued 

Motor  vehicle  replacement  parts* •• 

9,974 

8,386 

188 

1,357 

43 

Brushes . . . . 

3,037 

2,142 

44 

849 

2 

Electric  light  and  power . . 

All  other  materials  and  supplies 

10,000 

8,434 

151 

1,367 

48 

2/ . 

21,590 

15,132 

341 

5,595 

522 

Labor  and  other  overhead  costs ,••••• 

3,240,253 

2,712,131 

58,461 

457,087 

12  ,574 

Total  wages  and  salaries . 

2,074,832 

1,730,710 

38,332 

297 ,302 

8,488 

Wage  labor  (at  site)..,, . 

Wages,  salaries,  officers’  com- 

1,853,414 

1,546,147 

34,216 

265 ,468 

7,583 

pensation . . . . . 

221,418 

184,563 

4,116 

31,834 

905 

Other  nonmaterial  overhead  costs 

3 / . 

1 ,165 ,421 

981,421 

20,129 

159,785 

4,086 

The  order  of  listing  of  materials  and  supplies  is  similar  to  that  of  the  Inter¬ 
industry  Classification  System,  However,  a  number  of  Interindustry  sectors  were 
aggregated  and  some  titles  changed  to  conform  more  closely  with  construction 
terminology*  Identification  of  materials  and  supplies  by  Interindustry  sector 
is  presented  in  Table  3* 


Includes  miscellaneous  material  and  supply  expenditures  under  $2  million* 


Includes  profits,  repair  services,  equipment  rental,  architect  and  engineering 
fees,  insurance,  taxes,  interest,  depreciation  and  amortization,  telephone, 

etc* 


* 


i 


i 

\ 


\ 

J 

i 


»  *  •  *  »  «.  * 


, 
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Table  3 


Identification  of  residential  construction  materials 

by  interindustry  sector 


Code 

1L 


Interindustry  Sector 


Construction  Material 


17  Greenhouse  and  nursery  products.. 


1410  Dimensi on  stone  . . •  ,  • ) 

1420  Crushed  and  broken  stone ....,••  •) 

1422  Crushed  and  broken  limestone. ) 
1441  Sand  and  gravel..,. ....... ......) 

2274  Hard-surface  floor  covering,.... 


Greenhouse  and  nursery  products 

Stone ,  sand ,  and  gravel 

Linoleum  and  other  hard-surface  floor 


2421  Sawmills  and  planing  mills,. .... 
2423  Shingle  mills . . 

2431  Millwork  plants. . . . 

2432  Plywood  plants . . . . 

2433  Prefabricated  wood  products..,.. 

249°  Wood  products,  n.e.c.  .......... 

2510  Wood  household  furniture . . 

2514  Metal  household  furniture, ..... . 

2561  Window  and  door  screens ........ . 

2610  Paper  and  paper-board  mills...,, 
2640  Paper  products., . . . . 

2851  Paints,  varnishes,  etc, 

2911  Petroleum  refining. • 

2932  Coke  and  byproducts . . 

2952  Roofing  felts  and  coatings . 

3099  Rubber  industries,  n.e.c.  •••«•• 
3211  Flat  glass  and  glass  products...) 
3229  Pressed  and  blown  glassware.,..*) 

3241  Cement ,  hydraulic . . 

3250  Structural  clay  products. ....« •« 
3260  Pottery  and  related  products.... 

3271  Concrete  products..... . . 

3272  Gypsum  products 

3274  Lime . . . 

3275  Mineral  wool ,  •  •  •  . . . . . . 

3281  Cut-stone  and  stone  products., •• 
3292  Asbestos  products . ... c . 
3294  Graphite  and  statuary  goods,.... 
3312  Steel  works . . . 

3321  Iron  foundries, ............. o * 

3332  Primary  lead.. . . . . 

3351  Copper  rolling  and  drawing...... 


coverings 

Sawmill  and  planing  mill  products 

Shingles 

Mi.  llwork 

Plywood 

Prefabricated  wooden  buildings  and  struc¬ 
tural  members 
Toilet  seats 

Wood  household  furniture 
Metal  household  furniture 
Window  and  door  screens,  weather  strip, 
etc . 

Building  paper  and  building  board 
Wallpaper,  laminated  wallboard,  pressed 
pulp,  tape 

Paints,  varnishes,  etc. 

Petroleum  products 
Coke  byproducts 
Roofing  felts  and  coatings 
Rubber  floor  covering 

Flat  and  pressed  gla  ss 

Cement,  hydraulic 
Structural  clay  products 
Vitreous  and  semivitreous  plumbing  fix¬ 
tures;  porcelain  electrical  supplies 
Concrete  products 
Gypsum  products 
Lime 

Mineral  wool 

Cut-s  tone  and  stone  products 
Asbestos  products 

Ornamental  plaster  and  statuary  products 
Steel  plate,  rods,  bars,  shapes  and  tubing 
Cast  gray-iron  pipe  and  fittings 
Lead 

Copper  sheet,  tubing,  strip  and  wire 


See  footnote  at  end  of  table. 


*  ‘ 


f. 
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Table  3 

Identification  of  residential  construction  materials 

by  interindustry  sector  -  continued 


Code 

1/ 


Interindustry  Sector 


3352  Aluminum  rolling  and  drawing,.. 
3359  Nonferrous  metal  rolling,  n.e.c 


Construction  Material 


Aluminum  sheet ,  wire ,  tubing 
Nonferrous  sheet,  strip,  wire,  tubing, 


3429  Hardware,  n.e.c. 

3431  Metal  plumbing  fixtures.*.,...... 

3432  Oil  burners. . . . •••«••••« 

3439  Heating  and  cooking  apparatus.... 

3441  Structural  metal  products . 

3442  Metal  doors,  sash,  etc* 

3443  Boiler  shop  products, .......... .. 

3444  She et  metal  work 
3592  Fabricated  pipe,. 

3471  Lighting  fixtures, , • 

3481  Nails  and  spikes. . . . . 

3489  Wirework,  n.e.c, 

3494  Bolts,  nuts,  washers,  rivets..,, • 
3561  Pumps  and  compressors. • 

3568  Mechanical  stokers, . . . 

3585  Refrigeration  machinery. ........ • 

3591  Valves  and  fittings.. . . 

3611  Wiring  devices... . . . 

3616  Electrical  control  apparatus..,,. 
3621  Electrical  appliances..,,,....,.. 
3631  Insulated  wire  and  cable. ....... . 

3971  Plastic  products....... . . 

3011  Tires  and  inner  tubes . . 

3531  Construction  and  mining  machinery 
9910  Motor  vehicle  replacement  parts.. 
3981  Brooms  and  brushes.. ♦ 
4911  Electric  light  and  power ........ . 


n.e.c. 

Builders  1  hardware 

Metal  plumbing  fixtures  and  supplies 

Oil  burners 

Heating  and  cooking  apparatus,  n.e.c 
Structural  metal  products 
Metal  doors,  sash,  etc. 

Boiler  shop  products 
Sheet  metal  work 
fabricated  pipe  and  fittings 
Lighting  fixtures 
Nails  and  spikes 

Ferrous  and  nonferrous  wire  products 

Bolts,  nuts,  washers,  rivets 

Pumps  and  pumping  equipment 

Mechanical  stokers 

Refrigerators 

Valves  and  fittings 

Wiring  devices 

Electrical  control  apparatus 

Electric  ranges 

Insulated  wire  and  cable 

Formica  and  other  plastic  products 

Tires  and  inner  tubes 

Construction  machinery  parts 

Motor  vehicle  replacement  parts 

Brushes 

Electric  light  and  power 


—  These  codes  represent  the  most  extensive  industrial  detail  (450-sector  basis) 
of  the  Interindustry  Relations  Study.  The  code  numbers  are  with  few  except¬ 
ions  closely  related  to  the  Standard  Industrial  Classification. 


LS  53-3313 


•  # 


m  ,  I  •  «. 


.  •  ^  i  »  * 

y  •  «  •  I  t  k  4  •  •  ‘  •  V 

«  •  «  »  « 

..  »•-•  *  • 


.  *  *  »  •  •  *  i 

•  i  *  »  * 


. 


BLS  Report  No.  4 


Case  study  data  on 

productivity  and  factory  performance... 


MEN’S  WINTER  SUITS  AND  TOPCOATS 


£S 


s 


TddV 


3H1 J0  AUKign  M 


January  1953 


STRENGTH  FOR  THE 
FREE  WORLD 


FROM  THE 

UNITED  STATES  OF  AMERICA 


PREPARED  FOR  THE  MUTUAL  SECURITY  AGENCY 
Productivity  and  Technical  Assistance  Division 

h; 

BY  THE  UNITED  STATES  DEPARTMENT  OF  LABOR 


BUREAU  OF  LABOR  STATISTICS 


Measures  to  increase  the  productivity  of  industrial  enter¬ 
prises  and  to  enlarge  the  output  of  goods  and  services  per  unit  of 
input  have  long  been  recognized  as  important  factors  in  increas¬ 
ing  the  standards  of  living.  Exchange  of  data  on  industrial  pro¬ 
ductivity  and  factory  performance  has  proved  to  be  an  effective 
approach  toward  improved  efficiency.  Suggestions  for  improved 
manufacturing  techniques  are  most  useful  when  they  are  based  on 
the  actual  work  experience  of  existing  plants,  as  are  the  examples 
presented  in  this  report. 

The  collection  of  the  data  presented  in  this  report  has  been 
made  possible  not  only  by  the  cooperation  of  manufacturers  in  the 
United  States  but  also  by  the  advice  and  assistance  of  many  indi¬ 
viduals  in  the  industry,  in  trade  associations,  and  in  labor 
unions.  The  men  who  have  contributed  their  time  and  technical  ex¬ 
perience  deserve  particular  appreciation  for  having  made  available 
data  on  man-hours,  output,  factory  operations,  production  methods, 
managerial  practices,  and  machinery,  data  which  represent  the  re¬ 
sults  of  many  years  of  research  and  observation. 

The  term  productivity  is  defined  as  the  ratio  between  a  given 
quantity  of  production  (output)  to  one  or  more  of  the  various 
"input"  factors  that  are  required  for  such  production.  As  used  in 
this  report  the  input  factor  concerned  is  labor,  the  most  impor¬ 
tant  and  universal  factor  and  the  one  that  provides  the  most  gen¬ 
erally  useful  common  denominator  for  comparing  the  efficiency  of 
productive  methods  and  techniques  in  different  units  of  an  in¬ 
dustry  or  between  the  same  industries  in  different  geographic 
locations. 

Low  man-hours  per  unit  are  the  result  of  many  factors,  most 
of  which  are  difficult,  if  not  impossible,  to  isolate  and  measure. 
Inherent  differences  in  the  dexterities  and  abilities  of  individ¬ 
ual  workers  and  in  their  health  and  strength  affect  their  produc¬ 
tion.  So  may  their  attitudes,  morale,  and  social  purposes.  These 
may  be  important,  but  in  general  the  variations  in  man-hours  re¬ 
quired  per  unit  among  different  factories  are  due  primarily  to  the 
efficiency  and  condition  of  the  equipment  with  which  the  workers 
are  supplied,  the  lay-out  of  the  factory  which  determines  the 
efficiency  of  the  flow  of  raw  materials  and  goods -in-process,  the 
skill  of  management  in  planning  and  directing  production  processes, 
the  aggressiveness  of  management  in  creating  consumer  demand  and 
developing  effective  marketing  procedures,  the  design  of  the 
product,  and  the  quality  of  the  raw  materials.  Highest  produc¬ 
tivity  can  never  be  achieved  when  one  or  more  of  these  factors  is 
deficient. 

The  material  in  this  report  constitutes  one  aspect  of  the 
variety  of  services  offered  in  the  Technical  Assistance  Program. 
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FOREWORD 


The  primary  objective  of  this 
report  is  to  be  of  use  to  production 
managers,  superintendents,  and  meth¬ 
ods  engineers  who  are  concerned  with 
production  problems.  It  is  further 
hoped  that  the  general  discussion  of 
productivity  and  the  presentation  of 
total  man-hours  per  unit  in  the  man¬ 
ufacture  of  menfs  winter  suits  and 
topcoats  will  be  of  interest  to  gov¬ 
ernment,  labor,  and  trade -association 
officials.  By  examining  this  report 
plant  officials  will  be  able  to  com¬ 
pare  manufacturing  operations  in 
their  plants  with  the  operations  of 
one  or  more  of  the  plants  in  this 
study.  In  using  this  report  the  fol¬ 
lowing  procedure  is  suggested  to 
production  officials: 

1.  Plant  officials  should  refer 
to  tables  A  through  D  in  chapter  I, 
to  identify  the  United  States  plants 
in  this  study  whose  employment,  pro¬ 
duction  volume,  and  integration  most 
nearly  approach  the  situation  in 
their  plant.  For  a  breakdown  of  the 
manufacturing  process  into  machinery 
used  and  man-hours  for  specific  op¬ 
erations  the  official  should  refer 
to  the  tables  and  text  in  chapters 
II,  III  and  IV. 

2.  The  appendix  contains  a  re¬ 
production  of  the  questionnaires 
used  to  obtain  the  information  from 
the  United  States  plants  in  this 
study.  If  the  European  production 
official  uses  these  questionnaires 
to  calculate  labor  requirements  for 
similar  operations  or  groups  of  op¬ 
erations  in  his  plant  he  will  be  able 
to  compare  performance  in  his  plant 
with  performance  in  the  plants  dis¬ 
cussed  in  this  report,  and  to  isolate 
areas  where  his  plant* s  performance 
is  relatively  good  or  relatively 
poor. 


3.  The  European  plant  official 
is  now  ready  to  compare  the  American 
machinery  and  methods  as  described 
in  the  report  with  those  existing  in 
his  own  plant,  for  those  problem 
areas  he  has  isolated.  At  this  point 
the  report  does  not  give  him  the 
precise  engineering  information  he 
may  need  but  it  does  tell  those  fa¬ 
miliar  with  the  industry  the  approxi¬ 
mate  requirements  in  terms  of  volume, 
me  thods ,  raa  chinery ,  a  nd  man  -power  f  or 
approaching  the  productivity  levels 
illustrated  in  the  individual  case 
studies. 

U.  For  serious  problem  areas 
uncovered  in  this  manner,  the  expert 
assistance  of  engineers,  either  those 
within  his  plant  or  outside  consul¬ 
tants,  will  be  needed.  For  this  step 
intensive  study  must  generally  be 
made  in  order  to  correct  the  condi¬ 
tions  found  by  comparison  because 
these  reports  do  not  replace  on-the- 
spot  engineers,  or  other  specialists, 
in  the  analysis  of  specific  situa¬ 
tions. 

In  summary,  this  report  may  be 
likened  to  a  series  of  gauges  or 
meters  similar  in  purpose  to  those 
which  report  river  levels,  pressure 
in  a  steam  boiler,  or  a  child *s  tem¬ 
perature.  Unlike  such  meters,  which 
cannot  reveal  the  factors  behind  the 
readings,  these  factory  performance 
studies  reveal  causes  as  well  as 
symptoms  by  giving  facts  about  the 
technological  environment  existing 
at  the  factories  where  data  were 
collected.  These  facts,  when  ac¬ 
quired  by  a  technician  familiar  with 
the  industry,  can  be  of  material  as¬ 
sistance  in  efforts  to  correct  the 
conditions  indicated  by  the  meter *s 
reading. 
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Fig.  A  Styles  of  raen^s  winter  suits,  U.S.A. 


Fig,  B  Man*s  single-breasted  and  double-breasted  winter  topcoat# 
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Case  Study  Data  on 

Productivity  and  Factory  Performance 
MEN'S  WINTER  SUITS  AND  TOPCOATS  1/ 

CHAPTER  Is  GENERAL  REPORT 


High  Lights 

Men's  winter  suits  and  topcoats 
are  sometimes  made  in  the  same  plant, 
but  usually  a  manufacturer  will  spe¬ 
cialize  and  make  only  one  or  the 
other.  In  this  survey,  the  plants 
manufacturing  men's  suits  reported 
that  it  took  from  $  to  9  man-hours 
to  produce  a  medium  quality  man's 
winter  suit.  Those  plants  manufac¬ 
turing  topcoats  reported  that  it  took 
from  1*  to  7  man-hours  to  produce  a 
medium  quality  topcoat.  Factors 
contributing  to  this  high  produc¬ 
tivity  are:  the  piece  rate  system, 
standardization  of  product,  special¬ 
ization  of  operations,  and  progres¬ 
sive  manufacturing  methods. 

Plants  in  this  industry  are  di¬ 
vided  into  two  broad  categories:  in¬ 
side  shops  which  do  the  majority  of 
the  cutting  and  making  operations  in 
their  own  plant,  and  contract  shops 
which  do  cutting  or  making  for  other 
companies.  Inside  shops  may  pur¬ 
chase  trimmings  and  other  parts  cut 
to  size,  or  contract  out  a  specific 
making  operation  such  as  the  hand 
sewing  of  buttonholes. 

The  piece  rate  system  is  widely 
used  in  the  sewing  department  of 
plants  in  this  industry,  because 
workers '  earnings  increase  with  in¬ 
creased  effort  once  rates  have  been 


set  by  agreement  between  union  and 
management.  The  piece  rate  system, 
which  is  a  fundamental  aspect  of 
wage  stabilization  achieved  through 
union  and  management  cooperation,  has 
taken  wage  differentials  out  of  com¬ 
pany  competition.  Comoetition  be¬ 
tween  films  is  now  based  largely  on 
such  factors  as  materials  procure¬ 
ment,  production  efficiency,  and  mer¬ 
chandising  practices. 

Another  major  factor  contribut¬ 
ing  to  high  productivity  in  this  in¬ 
dustry  is  the  specialization  by  most 
firms  in  the  manufacture  of  one  grade 
of  garment  with  a  limited  number  of 
models  and  a  set  range  of  sizes. 
Most  manufacturers  will  not  depart 
from  their  established  line  to  sat¬ 
isfy  individual  customer's  orders. 

Specialization  and  standardi¬ 
zation,  made  possible  by  a  mass  mar¬ 
ket  for  the  product,  are  found  on 
the  operational  as  well  as  the  com¬ 
pany  level.  The  division  of  oper¬ 
ations  into  simplified  tasks  aids 
workers  in  attaining  a  high  degree 
of  skill  and  speed  in  a  short  time. 

Specialization  and  standardiza¬ 
tion  are  also  aided  by  the  practice 
of  booking  orders  with  manufacturers 
6  months  before  the  retail  selling 
season.  A  sufficient  supply  of  cap¬ 
ital  to  carry  large  stocks  of 


1/  Data  for  men's  winter  suits  were  prepared  by  James  W.  Wesner,  as¬ 
sisted  by  Frances  Perry,  and  data  for  men's  topcoats  were  prepared  by 
Seymour  Rand.  Both  are  members  of  the  Division  of  Productivity  and  Techno¬ 
logical  Developments,  Bureau  of  Labor  Statistics,  U.  S.  Department  of  Labor. 
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materials  and  finished  goods,  and  a 
plentiful  supply  of  cloth  and  trim¬ 
mings,  also  add  to  the  industry’s 
operating  efficiency* 

Manufacturing  methods  in  this 
industry  are  being  constantly  im¬ 
proved.  Many  companies  in  the  past 
decade  have  installed  sponging, 
shrinking,  and  finishing  departments. 
Cloth  shrinking  and  finishing  greatly 
aid  the  manufacturing  process  and 
result  In  a  finished  garment  of  finer 
appearance. 

In  the  men’s  suit  industry  di¬ 
rect  labor  constitutes  80  to  90  per¬ 
cent  of  total  labor.  Efficient  serv¬ 
icing  of  direct  operators  by  indi¬ 
rect  workers  results  in  high  produc¬ 
tivity  for  the  plant. 

Machinery  maintenance  and  re¬ 
placement  contribute  to  high  produc¬ 
tivity  in  these  plants.  Generally, 
excellent  care  is  taken  of  plant 
equipment.  In  most  plants,  spare  ma¬ 
chines  and  parts  are  kept  in  supply. 
The  average  age  of  machinery  in  the 
sewing  departments  is  about  10  years. 

Basic  Production  Flow 

The  production  of  a  garment 
starts  in  the  designing  department. 
From  the  designer’s  ideas  sketches 
are  drawn,  patterns  are  cut,  and  ex¬ 
perimental  garments  are  made.  The 
master  pattern  for  the  approved  model 
is  sent  to  the  grading  room  where 
patterns  for  all  sizes  are  made  from 
carefully  worked  out  proportions. 

After  the  bolts  of  cloth  are 
received  from  the  mills  they  are 
processed  through  the  sponging, 
shrinking,  and  finishing  department 
or  are  sent  to  a  contracting  firm 
specializing  in  these  operations. 
Although  this  process  varies  for 


different  types  of  cloth,  the  usual 
treatment  of  the  cloth  is  to  pass  it 
over  a  steam  trough  and  immerse  it  in 
cold  water.  It  is  then  dried,  pres¬ 
sed,  and  refinished.  This  process 
varies  considerably  among  plants. 

A  typical  work  flow  for  produc¬ 
ing  men's  winter  suits  is  shown  in 
figure  C,  and  for  topcoat  production 
in  figure  D. 

Bolts  of  cloth  are  requisitioned 
from  the  stockroom  by  the  cutting 
department.  The  patterns  are  ar¬ 
ranged  on  a  single,  smooth  layer  of 
the  cloth  and  outlines  are  traced 
with  chalk.  Layers  of  cloth  are  then 
spread  on  long  tables.  When  the  de¬ 
sired  number  of  plys  has  been  laid, 
the  marked  material  is  placed  on  top 
and  the  layers  of  cloth  are  cut 
with  a  special  cutting  knife  along 
the  chalk  outlines.  The  pieces  of 
the  garment  are  then  assembled  into 
bundles,  tagged  for  identification;, 
and  sent  to  the  making  (sewing)  de¬ 
partment  . 

There  are  three  principal  op¬ 
erations  in  the  making  department: 
machine  sewing,  hand  sewing,  and 
pressing.  Following  each  series  of 
sewing  operations,  seams  are  pressed 
to  make  parts  retain  their  shape  and 
thus  contribute  to  a  better  fitting 
garment. 

Men’s  Winter  Suits 

The  bundles  of  parts  from  the 
cutting  department  go  to  one  of  three 
shops  in  the  making  department:  sack 
coat,  pants,  or  vest.  Within  each 
shop  the  sewing  or  making  operation 
is  usually  sectionalized,  i.e. ,  parts 
such  as  sleeves,  collars,  and  pock¬ 
ets  are  made  in  sections,  and  joined 
to  the  larger  parts  in  a  final  as¬ 
sembly  operation.  As  the  parts  move 
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Table  A#  Man-hours  required  to  make  a  man*s  winter  suit  in  10  selected 
plants,  U.  S.  A.,  1950 


Plant 

Grade 

Number  of 
workers 

Man-hours  per 

suit 

Percent 
indirect 
to  total 

Total 

Direct 

Indirect 

A . 

it 

150-^00 

6.51*7 

5.832 

0.715 

10.9 

B . 

h 

250-300 

5.921 

5.121* 

.797 

13.5 

C . 

h 

over  1,000 

6.718 

6.003 

.715 

10.6 

D . 

3 

over  1,000 

5.276 

1.606 

.670 

12.7 

E . 

1* 

250-300 

9.1*18 

7.1*61 

1/ 

1.957 

20.8 

F . 

2+ 

500-600 

5.901* 

1.650 

1/ 

1.251* 

21.2 

G . 

1*+ 

over  1,000 

2/  6.071* 

2/  5. 1*1*5 

2/ 

.629 

10.1* 

H . 

5 

900-1,000 

"  10.857 

"  8.782 

2.075 

19.1 

I . 

h 

350-I00 

8.936 

8.169 

.767 

8.6 

J . 

3+ 

over  1,000 

5.075 

1.108 

.667 

13.1 

1/  Indirect  man-hours  could  not  be  allocated  to  all  shops  which  were 
serviced  by  indirect  workers. 

2/  Man-hours  include  making  department  only.  Cutting  time  is  not 
available. 


Table  B.  Man-hours  required  to  make  a  man’s  topcoat  in  6  selected  plants, 
U.S.A.,  1951 


Plant 

Grade 

Unit 

man-hours 

Percent  of  total 

Total 

Direct 

Indirect 

Direct 

Indirect 

Depart¬ 

mental 

Nondepart- 

mental 

Depart¬ 

mental 

Nondepart- 

mental 

U  .  . 

1 

7.157 

6.687 

0.323 

0.1U7 

93-1* 

1.5 

2.1 

V  .  . 

3 

1.261 

3.923 

.272 

.069 

92.0 

6.1 

1.6 

W  .  . 

1 

5.255 

1.807 

.173 

.275 

91.5 

3.3 

5.2 

X  .  . 

3 

1.865 

l*.l*75 

.250 

.110 

92.0 

5.1 

2.9 

Y  .  . 

1 

5.651 

5.131 

.1*55 

.068 

90.7 

8.1 

1.2 

Z  .  . 

1 

6.211 

5.39** 

.1*17 

.1*33 

86.1* 

6.7 

6.9 
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through  the  making  department,  as¬ 
sembly  is  done  on  sewing  machines 
and  by  hand*  The  variation  in  the 
amount  of  machine  and  hand  work  per¬ 
formed  determines  to  a  great  extent 
the  grade  of  suit  produced,  with 
grades  running  from  1  to  6,  grade  6 
being  the  highest  quality  and  entail¬ 
ing  the  most  hand  work*  In  conjunc¬ 
tion  with  sewing,  shaping  of  the  suit 
is  accomplished  by  steam  pressing. 
When  the  sack  coats,  pants,  and  vests 
are  completed,  they  are  matched  and 
either  sent  to  storage  or  shipped 
from  an  assembly  area  to  the  cus¬ 
tomer.  (For  a  more  complete  descrip¬ 
tion  of  the  manufacturing  process;, 
see  chapter  II  of  this  report.) 

Man-hours  of  plants  B,  C,  F,  and 
G  are  for  two-piece  suits,  which  are 
a  fashion  trend  in  the  United  States. 
Plants  A,  D,  E,  H,  I,  and  J  reported 
on  three-piece  suits  (table  A). 

Direct  man-hours  are  closely 
associated  with  the  grade  of  the 
garment.  The  basic  factor  deter¬ 
mining  this  relationship  is  the  pro¬ 
gressively  larger  amount  of  hand 
work  performed  on  the  garment  as  the 
grs.de  increases.  The  ratio  of  in¬ 


direct  to  total  labor  for  the  indus¬ 
try  averages  about  11  percent  for 
inside  shops.  The  high  ratio  of  in¬ 
direct  labor  in  plants  E  and  F  stems 
from  services  rendered  in  the  re¬ 
porting  shops  for  garments  produced 
in  other  shops  of  these  firms.  Plant 
H,  producing  a  higher  grade  garment, 
provides  greater  supervision  and 
inspection. 

Men  *5  Topcoats 

The  making  department  of  a  top¬ 
coat  producer  has  only  one  shop  in¬ 
stead  of  the  two  or  three  in  a  plant 
producing  men's  suits.  Topcoats  are 
graded  from  1  to  6  on  a  scale  similar 
to  that  of  men's  suits.  (For  a  more 
complete  description  of  the  manufac¬ 
turing  process,  see  chapter  III.) 

Direct  labor  in  the  men's  top¬ 
coat  industry  includes  those  occupa¬ 
tions  directly  concerned  with  manu¬ 
facturing  operations  such  as  cutting, 
sewing,  and  pressing.  Hand  sewing 
increases  direct  labor  requirements 
(table  B).  Plants  U,  W,  Y,  and  Z  use 
more  hand  sewing  because  they  pro¬ 
duce  a  higher  grade  garment  than 
plants  V  and  X  (table  C). 


Table  C  •  Man-hour  requirements  in  the  cutting  and  making  departments  of  6 
selected  plants  in  the  men's  topcoat  industry,  U.S.A.,  1951 


Plant 

Grade 

Man-hours 

Cutting  depai 

rtment 

Makj 

mg  department 

Nondepart- 

mental 

Total 

Direct 

Indirect 

Total 

Direct 

Indirect 

U  .  . 

4 

0.327 

0.284 

o.c*3 

6.683 

6.403 

0.280 

0.1*7 

V  .  . 

3 

(V) 

a/) 

(1/) 

*.195 

3.923 

.272 

.069 

W  .  . 

4 

(i/) 

a/) 

(1/) 

4.980 

4.807 

.173 

.275 

X  .  . 

3 

.277 

.238 

.039 

4.448 

*.237 

.211 

.140 

Y  .  . 

4 

.5*9 

.378 

.171 

5.037 

*.753 

.284 

.068 

Z  .  . 

b 

.386 

.244 

.142 

5.  *25 

5.150 

.275 

.*33 

1/  Data  not  available. 
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Departmental  indirect  labor  for 
all  plants  in  the  men’s  garment  in¬ 
dustry  includes  such  workers  as  fore¬ 
man,  cutting  room  clerk,  floor  boy, 
and  bundle  boy.  It  does  not  include 
nondepartmental  indirect  workers 
such  as  general  maintenance  person¬ 
nel,  receiving  and  shipping  clerk, 
factory  porter,  machine  repairman, 
label  sewer,  final  examiner,  ele¬ 
vator  operator,  and  guard.  The 
amount  of  indirect  labor  used  varies 
with  individual  plants  and  is  af¬ 
fected  by  such  factors  as  age  and 
structure  of  the  building,  number 
of  work  stations,  types  of  materials 
handling  equipment,  and  extent  of 
quality  control. 

One  indirect  worker  services 
several  direct  workers.  Thus,  the 
addition  of  one  indirect  worker  may 
increase  the  productivity  of  several 
direct  workers.  In  fact,  as  manu¬ 
facturing  operations  become  more 
standardized  the  ratio  of  indirect 
workers  to  direct  workers  increases, 
resulting  in  a  more  efficient  use  of 
direct  labor. 

PRODUCT  AND  PLANT  CHARACTERISTICS: 
Wll'S  WINTER  SUITS 

The  Product 

The  10  plants  studied  produce 
men's  suits,  topcoats,  overcoats, 
sport  coats,  and  trousers.  The  suits 
studied  in  this  report  are  two-  and 
three-piece  winter  suits.  The  gen¬ 
eral  design  of  these  suits  is  sim¬ 
ilar,  with  major  variations  appear¬ 
ing  in  single-  and  double-breasted 
models • 

Most  of  the  plants  studied  sub¬ 
mitted  data  on  single-breasted  sack 
coats.  These  coats  may  have  two  or 
three  buttons;  double-breasted  coats 
usually  have  two.  The  amount  of 
drape  in  the  sack  coat  also  varies. 


Vented  backs  are  the  exception  in 
the  United  States,  Pocket  arrange¬ 
ment  is  fairly  standard.  The  cus¬ 
tomary  number  and  arrangement  of 
pockets  are:  two  side  pockets  with 
a  change  pocket  inside  tte  right  one, 
a  letter  or  lining  pocket  inside  the 
right  front,  and  a  welt  or  handker¬ 
chief  pocket  on  the  outside  left 
front.  Some  side  pockets  are  made 
with  flaps. 

Production  of  vests  has  been  de¬ 
creasing  for  several  years  in  the 
United  States,  Plants  A,  D,  E,  H,  I, 
and  J  include  data  on  vests;  the 
other  plants  produce  mostly  two- 
piece  suits.  Some  plants  still  in¬ 
cluding  the  three-piece  model  in 
their  line  contract  work  to  vest 
shops , 

The  most  significant  difference 
in  suit  pants  is  between  models  with 
or  without  pleats.  Usually  four 
pleats  are  turned  toward  the  pockets; 
the  two  inside  pleats  are  larger  and 
are  pressed  in  conjunction  with  the 
leg  crease.  The  pants  have  two  side 
pockets,  two  hip  pockets  (one  of 
which  is  buttoned  either  with  or 
without  a  tab),  and  a  watch  pocket 
on  the  right  front  just  below  the 
waistband.  The  majority  of  trousers 
produced  in  the  United  States  have 
zipper  flys;  only  plant  E  reported 
on  trousers  with  button  flys.  Waist¬ 
bands  are  made  separately  with  six 
or  seven  belt  loops.  Data  for  the 
Hollywood  waist  style  (frontispiece) 
which  has  no  waistband  was  reported 
by  plant  F .  The  bottoms  of  the  pants 
legs  are  unfinished,  but  are  pinked 
to  prevent  raveling  and  to  present  a 
neat  appearance  to  the  customer. 

Men's  suits  and  coats  are  graded 
according  to  the  amount  of  hand 
work  performed  on  the  garment. 
Grades  1  and  2  are  the  low  quality 
group,  3  and  k  the  medium  quality 
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group,  and  5  ana  6  the  high  quality 
group.  Special  features  of  the 
three  qualities  of  coats  and  pants 
are  presented  in  chapter  IV,  Grade 
1  suits  are  almost  entirely  machine 
made,  whereas  grade  6  suits  have  a 
great  amount  of  hand  work.  The 
plants  studied  produce  suits  with 
hand  sewn  shoulders,  cuffs,  collars, 
gores,  buttonholes,  and  buttons, 
(For  details  on  hand  sewing  opera¬ 
tions  generally  performed  in  grades 
1  to  6,  see  chapter  IV  of  this  re¬ 
port,)  The  plants  in  this  survey, 
with  the  exception  of  plants  F  and  H, 
produce  medium  grade  suits. 

Worsted  fabrics  are  the  most 
popular  suitings  used  in  the  United 
States  because  of  their  wearability 
and  crease  resistance.  Woolen  fab¬ 
rics  are  also  used  for  suiting, 
though  these  are  more  popular  for 
men’s  sportswear.  The  type  of  trim¬ 
mings  used  varies  with  the  grade  of 
suit  produced.  Coat  pocketing  is 
usually  silesia,  and  pants  pocketing 
is  made  of  cotton  twill.  Coat  fronts 
are  made  from  linen,  hair  canvas, 
heavily  sized  cotton,  or  burlap,  de¬ 
pending  on  the  quality  of  suit. 
Body  and  sleeve  linings  are  rayon. 
Collar  interlinings  are  linen  or 
sized  cotton.  In  medium  and  high 
quality  suits,  preshrunk  linen  tape 
is  used  for  edging  lapels  and  arm¬ 
holes,  and  cotton  Jbr  padding  should¬ 
ers. 

Plants  and  Equipment 

The  10  plants  surveyed  are  in¬ 
side  shops;  that  is,  they  perform 
all  operations  in  the  manufacture  of 
a  suit.  Sponging,  shrinking,  and 
finishing  of  cloth  are  performed  in 
four  of  the  plants  and  contracted 
out  by  the  others. 

All  of  the  plants  are  in  multi¬ 
story  buildings.  The  location  of  de¬ 


partments  or  shops  varies.  Usually 
the  office,  stockroom,  and  shipping 
and  receiving  departments  are  on  the 
first  or  second  floor,  with  other  de¬ 
partments  on  higher  floors.  Although 
half  the  buildings  were  especially 
designed  for  use  as  men’s  clothing 
plants,  all  but  two  of  the  buildings 
are  more  than  25  years  old.  The 
production  area  per  worker  ranges 
from  100  square  feet  in  plant  C  to 
209  in  plant  J. 

The  plants  are  generally  well 
lighted  —  fluorescent  lamps  are 
used  in  all  manufacturing  depart¬ 
ments  with  the  exception  of  the  cut¬ 
ting  department  of  one  plant.  Most 
plants  report  that  sewing  machines 
are  equipped  with  individual  lights 
which  can  be  focused  directly  on  the 
needle  to  eliminate  eyestrain. 

Sewing  machines  are  powered  by 
line  or  unit  drive.  Three  plants 
use  unit  drive  exclusively;  the 
other  seven  plants  use  group  or  line 
or  a  combination  of  these  types  of 
drives.  The  average  age  of  the  ma¬ 
chinery  for  the  plants  surveyed  was 
10  years. 

Movement  of  materials  within  the 
shops  is  largely  accomplished  by  hand 
or  by  hand-powered  wooden  or  canvas 
trucks.  Freight  elevators  are  used 
for  moving  material  between  floors 
in  all  plants  studied;  three  plants 
use  chutes  to  facilitate  movement  of 
materials  between  floors,  A  con¬ 
veyor  is  used  in  only  one  plant,  in 
the  receiving  room. 

PRODUCT  AND  PLANT  CHARACTERISTICS; 
MEH’S  TOP  COATS' 

The  Product 

In  each  of  the  plants  in  the 
survey,  the  selected  topcoat  was 
single-breasted,  with  two  outside 
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slash  pockets  and  one  inside  pocket. 
Three  of  the  topcoats  had  three  but¬ 
tons  and  three  had  two  buttons.  Two 
of  the  topcoats  were  grade  3  and  four 
were  grade  i*.  The  factory  price 
ranged  from  $36  to  $1*2,55  for  all 
topcoats  made  in  these  plants.  Five 
of  the  topcoats  were  plain  gabardine 
and  one  was  striped  herringbone 
tweed.  The  weight  of  the  cloth  was 
between  15  and  18  ounces  per  yard, 
two-ply,  average  57-inches  wide. 
Four  of  the  coats  had  a  medium  qual¬ 
ity  and  two  had  a  high  quality  lin¬ 
ing. 

The  term  “model"  in  the  United 
States  topcoat  industry  refers  to 
the  way  the  topcoat  is  made;  for  ex¬ 
ample,  the  number  of  buttons,  whether 
single-  or  double-breasted,  and  the 
number  and  kind  of  pockets.  The  6 
plants  in  this  report  produce  frcm  5 
to  10  models.  Style  refers  to  the 
type  of  cloth  and  its  color,  tex¬ 
tures  and  finishes.  The  number  of 
styles  ranged  from  15  to  250.  Sizes 
ranged  from  32  to  51u 

Three  of  the  companies  retailed 
their  garments  under  a  brand  name 
and  two  operated  their  own  retail 
outlets.  Three  of  the  companies  said 
they  would  not  alter  their  product 
line  to  satisfy  individual  customer 
orders,  two  said  they  would,  and  one 
makes  coats  from  parts  sent  to  him 
by  the  manufacturer. 

Plants  and  Equipment 

All  the  plants  except  W  and  Z 
are  firms  operating  an  individual 
plant.  Plant  W  is  one  of  two  plants 
operated  by  one  company,  and  plant  Z 
is  one  of  four  plants  operated  by  one 
company. 

Most  plants  either  purchased  or 
contracted  out  coat  fronts,  shoulder 
pads,  bridle  stays,  tapes,  and  other 


trimmings’,  but  all  plants  made  their 
own  buttonholes,  either  by  machine 
or  by  hand. 

Hand  trucks  and  rolling  racks 
are  the  general  intradepartmental 
materials  handling  devices  used  to 
transport  parts,  bolts  of  cloth,  and 
coats  throughout  the  plant.  Freight 
elevators  are  used  in  plants  located 
in  multistory  buildings. 

All  plants  use  fluorescent 
lighting  far  plant  illumination,  with 
incandescent  lamps  on  individual  sew¬ 
ing  machines.  All  of  the  plants  ex¬ 
cept  W  are  in  buildings  over  35  years 
of  age  which  were  not  designed  pri¬ 
marily  for  the  manufacture  of  men’s 
topcoats.  The  plant  area  of  the  sur¬ 
veyed  plants  is  utilized  as  follows: 
about  70  percent  for  production,  2l* 
percent  for  storage,  and  about  6 
percent  for  office  and  other  use,  A 
summary  of  other  plant  characteris¬ 
tics  is  shown  in  table  D, 

CHARACTERISTICS  OF  MAJOR  DEPARTMENTS : 

Men’s  Winter  Suit  and  Topcoat  Plants 

Sponging,  shrinking,  and  finish¬ 
ing  are  the  TTrsE  operations  per¬ 
formed  in  the  manufacture  of  men’s 
suits  and  topcoats.  Most  plants  sub¬ 
contract  this  work  to  a  firm  special¬ 
izing  in  these  operations. 

The  plants  performing  the  above 
operations  use  the  cold-water  method 
of  sponging.  Three  of  these  plants 
use  an  additional  process  steam 
shrinking,  for  soft  goods. 

The  workers  in  this  department 
are  paid  on  a  time  basis.  The  output 
per  worker  for  an  8-hour  day  ranges 
from  1*37  to  600  yards  for  the  plants 
studied. 

This  department  usually  has  a 
well -lighted  area  for  inspection. 
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Table  D.  Direct  man-hour  requirements  and  characteristics  of  the 
cutting  and  making  departments  of  10  selected  plants  in 
the  men's  winter  suit  industry,  U.S.A.,  1950 


Plant 

Grade 

Direct  man-hours 

per  suit 

Method  and 
number  of 
ply  cut  1/ 

Production 

method 

Total 

Cutting 

department 

Making 

department 

A  «  o  . 

h 

5.032 

O.U55 

5.377 

M-12 

Bundle 

6... 

h 

2/  5.12U 

.10.7 

It. 707 

M-25 

Bundle 

C  •  •  • 

k 

2/  6.003 

.!t98 

5.505 

M-l  to  1*0 

Progressive 

H-l  or  2 

bundle 

D  .  .  . 

3 

1*.606 

.338 

U.  268 

m-15 

Progressive 

bundle 

E  .  o  . 

h 

7.1161 

ol|62 

6.999 

M-3  to  30 

Bundle 

F  .  .  . 

2+ 

2/  U.650 

.358 

It.  292 

M-3  to  30 

Bundle 

G  •  •  . 

U+ 

(3/) 

(3/) 

2/  5.Wt5 

H-l 

Progressive 

M-30 

bundle 

Ho.. 

5 

8.782 

1.220 

7.562 

m-5o 

Combination 

H-2 

I  .  .  . 

k 

8.169 

oil  21 

7.7lt8 

M-28 

Bundle 

1  .  .  . 

3+ 

luU08 

.315 

It. 093 

M-J4O 

Combination 

1/  M  -  Machine,  H  -  Hand. 

2/  Man-hours  shown  are  for  a  2-piece  suit0 
3/  Data  not  available 0 


The  machinery  and  equipment  used  are 
mostly  custom  made  and  require  a 
large  floor  area  because  of  their 
bulk  and  the  space  requirements  of 
the  drying  process* 

The  cutting  department  is  an 
integral  part  of  all  inside  plants. 
About  seven  operations  are  usually 
performed  in  this  department,  the 
most  important  of  which  are  spread¬ 
ing,  marking,  and  cutting.  For  the 
quality  of  garments  made  by  the  re¬ 
porting  companies,  spreading  is  done 
predominantly  try  hand-operated  spread¬ 
ing  machines.  Some  plants  spread 
plaids,  checks,  singles,  and  spe¬ 
cial  orders  by  hand,  and  other 
piece  goods  and  lining  by  machine. 


Cutting  tables  vary  greatly  in 
length,  ranging  from  h  to  108  feet 
in  the  plants  studied.  The  average 
length  is  about  50  feet. 

Cutting  is  done  predominantly 
by  machine.  Some  of  the  plants, 
however,  cut  suit  or  topcoat  fabrics 
by  hand  scissors  as  well  as  by  ma¬ 
chine.  Suit  and  topcoat  fabrics  cut 
by  machine  ranged  from  1-  to  50-ply 
and  averaged  about  25 -ply.  Cutting 

by  hand  was  limited  to  one—  or  two— 
Ply*  Body  lining,  canvas  fronts, 
sleeve  lining,  and  pocket  lining  are 
cut  predominantly  by  machine .  Canvas 
for  coat  fronts  is  purchased  by  some 
plants.  All  workers  in  the  cutting 
department  are  on  time  rates.  The 
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reporting  plants  all  use  patterns 
exclusively  for  marking  lays. 

The  making  department  of  the 
men's  winter  suit  plants  studied  is 
divided  into  three  sections;  sack 
coat,  pants,  and  vest  shops.  The 
number  of  operations  average  109  for 
sack  coats,  U7  for  pants,  and  36  for 
vests.  Five  plants  reported  using 
the  bundle  system  of  production, 
three  the  progressive  bundle,  and 
two  the  combination  system. 

In  the  making  department  of  the 
men's  topcoat  plants  there  is  only 
one  shop.  The  number  of  operations 


range  from  75  to  182  depending  on 
type  model  garment  being  made.  Four 
plants  use  the  bundle  method  of  pro¬ 
duction,  one  the  progressive  bundle, 
and  one  the  line  method.  Practically 
all  the  direct  workers  in  this  de¬ 
partment  are  paid  on  a  piece-rate 
basis. 

Operations  Illustrated 

In  the  following  section  many 
of  the  different  operations  necessary 
to  manufacture  men's  suits  and  top¬ 
coats  are  illustrated.  The  pictures 
were  not  all  taken  in  the  plants 
covered  in  this  report. 


Production  Flow  in  Manufacturing  Men’s  Suits 


, CLOTH  SHIPPED  FROM 
CLOTH  MANUFACTURERS 


I - 1 - 1 - 

BODY  FRONTS  POCKETS'  BODY  BACKS 


BODY 

LINING 


COLLARS 
(3-  Layers  ) 


SLEEVES 

(Outer) 


SLEEVES 
(Lining ) 


BACKS 


LOOPS 


POCKETS 


FLYS 


FRONTS 


Fig.  C  Production  flow  in  manufacturing  men»s  suits. 
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UNITED  STATES  DEPARTMENT  OF  LABOR 
bureau  of  labor  statistics 


Fig.  D  Production  flow  in  manufacturing  men^  topcoats. 


10 


11 


Cold  water  shrinking  and  drying 


Fig.  F  Winding  cloth  after  drying. 


12 


13 
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Fig*  H  Cutting  room.  Worker  in  center  is  marking  patterns  and  lay  of  two  ply,  to  be  cut  with  hand  shears 
Hand-operated  cloth  spreading  machine,  right  background.  Cutting  machines  can  be  connected  to  cords  at 

tached  to  overhead  electric  rails. 


Fig.  I  Cutting  department  equipment.  Above,  electrically  operated  cloth 
spreading  machine;  upper  left,  round  knife  cutting  machine;  upper  right, 
straight  knife  cutting  machine. 
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16 


J  Cutting  duplicate  patterns  from  pattern  paper  on  a  band  saw.  Note 
nozzle  below  lamp  to  blow  away  dust* 


Fig,  L  Basting  the  padding  of  the  lapel  and  bridle  of  a  low  or  medium  qual¬ 
ity  sack  coat. 


18 


Fig.  M  Arrow  points  to  attachment  that  trims 
shoulder  pads  as  they  are  sewed  into  coat  arm¬ 
holes  . 


Fig.  N  Needle  cooling  device  prolongs  life  of 
needle,  reduces  spoilage  and  thread  £ram  breaking 
overheated  needles. 
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Fig.  0  Arrow  points  to  guide  attach¬ 
ment  that  keeps  stitches  an  equal 
distance  from  edge  of  coat. 


20 


21 


Fig.  S  Expanding  pants  form  used  with  thread 
trimmer. 


Fig.  R  Thread  trimming  machine  for  pants.  Pants  are  spread  on  form,  suc¬ 
tion  pulls  threads  into  tube  where  electrically  operated  blades  concealed  in 
mouth  cut  them. 


22 


Fig.  T  A  view  of  some  of  the  presses  used  in  the  manufacture  of  men*s  topcoats. 
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Men’s  topcoat  sleeve  and  shoulder  press 
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Fig.  W  Underpressing  operations.  Seams  are  pressed  open  by  a  jumper  press.  Operator  puts  iron  in 
place.  Jumps  on  a  treadle  to  press  the  iron  firmly  on  the  seam,  and  releases  steam  by  the  lever  at  the 
right  of  his  thumb.  (See  arrow  in  left-hand  picture.) 


Fig.  X  Pressing  machine  that  presses  and  shapes  neck  of  vests  in  one 
operation. 
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Fig.  Y  Fabric  defects  and  deviations  from  specified  widths  are  marked  by 
examiners. 
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Fig.  Z  Continuous  inspection  of  cloth  is  insured  by  sewing  bolt  ends  of 
cloths  together. 


28 


Fig*  AA  Testing  the  tensile  strength  of  a  sample  swatch  of  fabric*  Break¬ 
ing  point  is  shown  on  chart* 
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BB  Piece  goods  inspection  and  testing  for  defects 


■ 
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Fig*  CC  Assembling  coats  and  pants  by  aid  of  identification  tags. 
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Case  Study  Data  on 

Productivity  and  Factory  Performance. 

MEN'S  WINTER  SUITS  AND  TOPCOATS 

Chapter  II.  DETAILED  REPORT 


Collection  and  Presentation  of  Data 

The  detailed  data  presented  in 
Part  II  are  intended  for  technical 
readers  who  may  wish  to  compare  a 
certain  plant  with  the  experience  of 
plants  in  the  United  States#  The 
tables  present  five  major  groups  of 
information  accompanied  by  a  brief 
explanation  of  the  data# 

Tlie  preparation  of  these  survev 
data  involved  three  major  steps;  (l) 
A  schedule  was  prepared  with  the  ad¬ 
vise  and  counsel  of  recognized  au¬ 
thorities  in  management,  labor,  and 
trade  associations;  (2)  the  schedules 
were  taken  to  the  cooperating  com¬ 
panies  where  the  essential  data  were 
gathered  by  personal  conferen  ces 
with  officials  and  from  the  com¬ 
panies*  records;  (3)  the  data  ob¬ 
tained  were  evaluated,  selected,  and 
arranged  into  case  method  studies  or 
statistical  composites# 

The  ’*case  study’*  method  of  pre¬ 
sentation  has  been  used  in  this  re¬ 
port  wherever  possible#  Unless 
otherwise  noted,  figures  refer  to 
actual  plants,  departments,  and  op¬ 
erations#  Averages  which  may  be  com¬ 
puted  from  the  data  should  be  han¬ 
dled  with  caution#  Small  differences 
between  the  man-hour  requirements  of 
two  plants  may  be  attributed  to  the 
inclusion  in  one  plant  of  some  minor 
operation  which  was  omitted  in  the 
other#  Finally,  similar  operations 
may  be  performed  differently  in  dif¬ 
ferent  plants#  Such  differences  are 
cited  in  appropriate  footnotes# 


Specifications  of  Suits  and  Fabrics 

and  Source  of  Trimmings 

Table  1  shows  factory  price  and 
characteristics  of  the  suits  for 
which  operating  times  were  reported 
by  the  plants  studied#  These  opera¬ 
ting  times  are  shown  in  tables  9 
through  13#  All  factors  listed  under 
characteristics,  other  than  size,  in¬ 
fluence  operating  time#  All  plants 
reported  on  pants  with  zipper  fly 
except  plant  E#  Plants  G,  I,  and  J 
reported  on  pants  with  no  pleats, 
and  all  plants  except  F  reported  on 
pants  with  a  regular  waistband# 
Plant  F  manufactures  pants  with  a 
Hollywood  waist#  This  type  of  waist 
is  usually  found  on  sport  slacks. 
Other  factors  which  may  influence 
operating  times  are  shown  in  tables 
2  and  3# 

Factory  Man-Hour  Requirements 

Man-hour  computations  for  this 
study  are  based  on  over-  all  plant 
production  for  an  8^eek  period 
between  July  and  November  of  1950, 
except  for  one  plant  which  reported 
during  the  first  quarter  of  1950# 
The  fall  season  was  used  in  order  to 
obtain  data  based  on  a  steady  level 
of  production  of  men's  winter  suits# 
Production  and  hours  can  be  de¬ 
termined  accurately  for  the  sack 
coat,  pants,  and  vest  making  depart¬ 
ments  because  each  garment  is  made 
in  separate  shops  in  the  making  de¬ 
partment  # 

The  cutting  man-hour  experience 


Table  1,  Specifications  for  men’s  winter  suits  manufactured  in  10  seleoted 

plants,  U.S.A.,  1950 


Plant 

Grade 

Factory- 

price 

Number 

of 

pieces 

Range 

of 

sizes 

Character! s ti os 

of  sack 

coat 

Type  iJ 

Number 

of 

buttons 

Pocket 

flaps 

Number 
of  inside 
pockets 

SB 

DB 

A  •  •  •  • 

4 

$36.00 

3 

35-46 

X 

3 

No 

1 

B  •  •  •  • 

4 

38*50 

2 

35-46 

X 

2 

No 

2 

C  •  •  •  . 

4 

33.50-36.50 

2 

35-46 

X 

2 

No 

2 

D  •  •  •  • 

3 

32.50 

3 

32-56 

X 

2 

No 

1 

E  o  •  •  • 

4 

39.00 

2 

36-50 

X 

2 

No 

3 

F  2/.  .  , 

2+ 

33.50 

2 

34-44 

X 

3 

Yes 

3 

G  •  •  •  • 

4+ 

3/  53.00 

3 

34—46 

X 

2 

Yes 

1 

H  •  •  •  • 

5 

45.00-70.00 

3 

34-56 

X 

3 

Yes 

1 

I  •  •  •  • 

4 

42.50 

3 

34-46 

X 

3 

Yes 

1 

J  .  •  •  • 

3+ 

3/  35.00-45.00 

3 

34-48 

X 

2 

Yes 

1 

1/  SB  -  Single  breasted#  DB  —  Double  breasted# 
Sack  coat  has  oenter  vmt. 

3/  Retail  prioe  in  film’s  own  outlet# 


of  each  plant  was  more  difficult  to 
obtain#  All  the  products  manufac¬ 
tured  by  one  plant  are  usually  cut 
in  the  same  department.  An  exception 
to  this  procedure  is  the  cutting  of 
trimmings  in  a  separate  department; 
however,  trimmings  for  all  garments 
manufactured  by  the  plant  are  cut  in 
this  department#  The  unit  man-hours 
for  the  cutting  department  of  the 
plants  studied  were  determined  by  ad¬ 
justing  standards  to  the  actual  per¬ 
formance  of  the  company  in  this  de¬ 
partment#  Four  plants  reported 
standards  for  their  cutting  depart¬ 
ment;  for  the  remaining  plants,  an 
average  industry  standard  was  used# 
The  standards  function  as  a  ratio  by 
which  actual  hours  are  prorated  to 
each  product  cut  ( table  4) . 

Cutting  man-hours  are  dependent 
on  many  variables,  and  comparisons 
from  plant  to  plant  should  be  made 
with  caution.  Those  factors  having 
the  greatest  influence  on  cutting 
time  are  number  of  ply,  number  of 
sizes,  type  of  fabric,  and  pattern 
of  fabric  (table  5). 


Generally,  the  grade  of  sack 
coat  and  the  man-hours  required  to 
make  it  show  a  direct  relationship# 
(see  table  60)  However,  plant  F  pro¬ 
ducing  a  grade  2+  sack  coat  had 
higher  man-hours  than  some  grade  4 
producers.  Plant  E  and  I  had  higher 
man-hours  in  the  making  department 
than  plant  H,  the  only  grade  5  manu¬ 
facturer.  Plant  J  had  the  lowest 
man-hour  requirements  of  all  plants 
studied.  This  plant  produces  a  grade 
3+  sack  coat  by  the  combination 
method  (sas  chapter  III  for  description 
of  production  methods).  Other  fea¬ 
tures  of  plant  J  which  are  conducive 
to  high  productivity  are  generous 
working  space  per  employee,  improved 
plant  layout,  the  limited  number  of 
models  produced,  unit  drive  machines, 
production  for  stock,  and  company- 
owned  retail  outlets# 

Plant  J  also  has  the  lowest  man¬ 
hour  requirements  for  pants  ( see 
(table  7.)  Most  plants  in  this  survey 
required  about  one  direct  man-hour 
per  pair  of  pants  in  the  making  de¬ 
partment.  Plant  H,  the  grade  5  man- 


-  36  - 


Table  2. 


Specifications  of  fabric  used  in  men’s  winter  suits  in  10 

selected  plants,  U.S.A.,  1950 


Plant 

Grade 

Factory  price 
of  suit 

Type  of 
cloth 

Pattern 

Thread 

count 

A  .  .  • 

U 

$36.00 

Worsted 

Plain 

na 

B  •  •  • 

h 

38.50 

Worsted 

Striped 

na 

C  o  •  • 

h 

33.50 

36.50 

Worsted 

60$  Plain 

25$  Striped 

15$  Plaid 

Varies 

D  .  .  . 

3 

32.50 

Worsted 

Plain  & 

Striped 

66x61 

E  •  •  . 

U 

39.00 

Worsted 

Plain 

na 

F  o  .  . 

2+ 

33.50 

Worsted 

Plain 

6Ux60 

G  o  •  • 

U+ 

2/  53.00 

Worsted 

25$  Plain 

65$  Striped 

10$  Plaid 

62x60 

H  .  .  . 

5 

U5.oo- 

70.00 

Wool 

Striped 

na 

I  «  •  • 

U 

•  Ii2.50 

na 

Plain 

na 

J  «  •  • 

3+ 

35.00- 

l*5.oo 

Worsted 

Plain,  striped, 
&  plaid 

Varies 

Weight 
(ounces  per 
running 
yard) 

Ply 

Width 

(inches) 

Quality 

of 

rayon 

lining 

Average  yardage 
per  suit 

Cloth  | Lining  | Canvas 

A  . 

• 

• 

U 

13.50-1U.03 

2 

57 

Medium 

3-1/2 

1-1/2 

(1/) 

B  . 

• 

• 

h 

13.50 

2 

na 

High 

3 

2-7/8 

15/36 

C  . 

• 

• 

U 

12.00 

2 

56 

Medium 

3-1/3 

2-1/1* 

3/U 

D  . 

• 

• 

3 

na 

2 

na 

Medium 

na 

na 

na 

E  . 

• 

• 

U 

13.50 

2 

58 

Medium 

3-1/2 

2 

1/2 

F  . 

• 

• 

2+ 

12.50-13.50 

1&2 

55-60 

Medium 

3-1/1* 

1-1/3 

i/i* 

G  . 

• 

• 

U+ 

ll*.  50 

2 

60 

High 

3-1/2 

1 

27/36 

H  . 

• 

• 

5 

13.00 

2 

56 

High 

3-22/36 

2-1/U 

1/2 

I  . 

• 

• 

U 

iU.oo-iU.5o 

2 

56-57 

Medium 

3-1/8 

1-1/1* 

na 

J  . 

• 

• 

3+ 

12 o 00-13 .00 

2 

58 

Medium 

3-1/1* 

1-1/2 

1 

na  Not  available • 
1/  Bought  cut. 

If/  Retail  price. 
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Table  3*  Source  of  trimmings  used  in  the  manufacture  of  men's  winter 

suits  in  10  selected  plants,  U.S.A.,  195>0 


Parts 


Plant 

Grade 

Coat  fronts 

Trouser 
waist  band 

Shoulder 

pads 

Buttonhole 

making 

Make 

Buy 

Make 

Buy 

Make 

Buy 

Make  |  Buy 

A . 

k 

X 

50$ 

50% 

X 

X 

B . 

h 

X 

X 

X 

X 

C . 

h 

X 

X 

X 

X 

D . 

3 

X 

X 

X 

X 

£..••• 

h 

X 

X 

X 

X 

F . 

2+ 

33$ 

67% 

X  1/ 

X 

X 

G . 

k* 

X 

X 

X 

X 

H  •  •  0  •  • 

X 

na 

X 

X 

I . 

h 

X 

X 

X 

X 

J . 

3+ 

X 

X 

X 

X 

Par 

ts  -  continued 

Bridle 

stays 

Tapes 

Pip 

ing 

Make 

Buy 

Make 

Buy 

Make 

Buy 

A . 

h 

X 

X 

X 

B . 

h 

X 

75% 

25% 

X 

C . 

h 

X 

X 

X 

D . 

3 

&0% 

20% 

X 

X 

E . 

h 

X 

X 

X 

F . 

2+ 

X 

X 

X 

G . 

X 

X 

X 

H . 

5 

X 

X 

(2)/ 

I . 

h 

X 

X 

X 

J . 

3+ 

X 

X 

X 

na  Not  available. 

1/  Purchase  waistband  lining. 
2/  Not  used. 
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Table  1*.  Standards  used  in  prorating  total  cutting  man-hours  to  each 

product  in  four  selected  men's  winter  suit  plants,  U.S.A.,  1950 


Product 

Ratio  of  standard  time  to  actual 
time  in  cutting  department 

Average 

industry 

standard 

Plant  standard 

C 

D 

H 

I 

Sack  coat  •  •  •  • 

0.60 

0.50 

0.50 

0.62 

0.1*6 

Pants  . 

.30 

.33 

.33 

.25 

.31 

Vest . 

.10 

.17 

.17 

.13 

.23 

Suit . 

1.00 

1.00 

1.00 

1.00 

1.00 

The  following  is  an  example  of  adjusting  standards  to  actual  per¬ 
formance  : 


Given  a  plant's  production  for  each  product,  total  direct  man-hours, 
and  average  industry  standards 


Product 


Production  Average  industry  standard 


Sack  coats 

Pants 

Vest 

Total 


52150 

.1*6 

581t6o 

.31 

991*0 

.23 

direct  man-hours  for  cutting  department  22810. 


Then,  multiply  production  of  each  garment  by  its  standard  and  sum  the 
result.  This  sum  is  total  standard  direct  man-hours. 

52150  x  .U6  =  23989 
581*60  x  .31  =  18123 
99k 0  x  .23  =  2286 
1*1*398 


Then,  divide  this  sum  into  total  actual  direct  man-hours,  i.e. 
standard  into  actual  man-hours. 


.  5138 
44398/22810 

Then,  multiply  this  quotient  by  the  individual  product  standard.  The 
result  is  cutting  man-hours  per  unit. 


Sack  coat 

.5138 

X 

.1*6  a  .236  unit 

man-hours 

Pants 

.5138 

X 

.31  *  .159  " 

it 

ti 

Vest 

.5138 

X 

.23  =  .118  " 

n 

it 

242402  0—53 


4 
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ufacturer,  has  the  highest  direct 
man-hour  requirements • 

Vest  production  is  being  dis¬ 
continued  or  subcontracted  by  many 
plants  in  the  United  States.  Table 
S  gives  man-hour  data  from  those 
plants  who  reported  on  their  pro¬ 
duction  of  vests.  Plants  C  and  G 
could  not  report  man-hours  on  vests 
because  they  were  manufactured  in 
conjunction  with  another  product. 
The  great  decrease  in  production 
of  vests  in  the  past  5  years  has 
been  accompanied  by  an  increase  in 
man-hour  requirements. 

Cutting  Department:  Characteristics 

and  Operations 

Cutting  time  in  tables  9  and  10 
is  based  on  two-piece  suits  for 
plants  B,  C,  F,  and  G.  These  tables 
show  the  plant  characteristics  which 
directly  influence  cutting  opera¬ 
tions.  Plants  C  and  G  furnished  data 
on  workers1  output  per  eight-hour 
day.  Planned  daily  production  of  the 
other  plants  is  provided  in  the  foot¬ 
notes  of  table  11.  This  may  be  used 


as  a  comparison  of  over-all  perform¬ 
ance,  since  production  in  the  cut¬ 
ting  and  making  departments  must  be 
the  same  over  a  period  of  time. 

Cutting  and  ticketing  machines 
are  all  unit  driven  in  the  plants 
studied.  Electric  power  is  supplied 
to  cutting  machines  by  a  rail  above 
and  parallel  to  the  cutting  table. 
This  feedrail  provides  greater  mo¬ 
bility  for  the  cutting  machines. 

Making  Department:  Characteristics 

and  Operations 

Tables  12  and  13  show  operating 
times  and  major  factors  influencing 
man-hours  in  the  making  department. 
The  tables  on  the  following  pages 
give  103  operations  in  the  sack 
coat  shop,  41  in  the  vest  shop, 
and  54  in  the  pants  shop.  These 
operations  are  identified  by  number 
to  facilitate  inter-plant  comparisons . 
Detailed  operating  data  were  not 
available  for  plant  A.  Plant  H  sup¬ 
plied  data  on  vests  and  pants  based 
on  operations  performed  in  their 
shops  which  differ  from  those  per— 


Table  5.  Standard  time  allowance  in  minutes  for  cutting  one-pants  suits 


Plys 

Standard 

time  in  minutes 

1/  and  number 

of  sizes 

in  a  lay 

1 

2 

3 

k 

5 

6 

7 

8 

1 . 

50 

100 

i5o 

200 

250 

300 

350 

1*00 

2  •  .  •  •  •  • 

58 

n6 

171* 

232 

290 

31*8 

k06 

1*61* 

3 . 

66 

132 

198 

261* 

330 

396 

1*62 

528 

k . 

Ih 

11*8 

222 

296 

370 

m 

518 

592 

5 . 

82 

161* 

2U6 

328 

1*10 

1*92 

571* 

6^6 

6  .....  . 

For  each 

89 

178 

267 

356 

U*5 

531* 

623 

712 

additional 

add 

add 

add 

add 

add 

add 

add 

add 

ply  up  to  U5 

5 

10 

15 

20 

25 

30 

35 

kO 

1/  Time  is  based  on  cut  completes  spread,  mark,  cut  and  fit,  includ¬ 
ing  boring  holes  in  vests  from  one  to  three  high,  (excludes  patches,  flaps, 
welts  and  slashes  in  fitting).  Cutter  must  assemble  garments  and  fittings 
four-ply  and  up;  boy  will  tie  same. 
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Table  6.  Factory  man-hours  required  to  make  a  sack  coat  in  10  selected  men's  winter  suit  plants 
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3/  Indirect  labor  also  includes  time  spent  in  servicing  other  shops  ox  the  plant  not  covered  by 
this  survey.  The  hours  for  the  shjps  reporting  cannot  be  separated  from  the  total  indirect  man-hours 
Therefore,  indirect  unit  man-hours  are  overstated. 
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Table  o.  Factory  man-hours  required  to  make  a  vest  in  10  selected  men's  winter  suit  plants,  U.S.A.,  1950 
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formed  in  the  other  plants;  there¬ 
fore,  any  comparison  of  this  plant’s 
operations  on  vests  and  pants  must 
be  made  with  careful  reference  to 
the  description  of  the  operation* 
All  plants  combined  some  operations* 
Caution  should  be  observed  when  com¬ 
paring  operating  times  where  combi¬ 
nations  of  operations  are  involved. 
The  numbers  of  the  operations  com¬ 
bined  are  indicated  immediately 
following  the  description  of  the 
operation  or  by  brackets  enclosing 
the  operations.  Because  of  the  ex¬ 
tensive  combinations  of  operations 
in  vest  making,  a  table  similar  to 
12  and  13  for  sack  coats  and  pants 
is  not  provided  for  vests. 

Machinery  repair  and  mainte¬ 
nance  in  the  sewing  department  were 
similar  for  all  plants  studied. 
Spare  machines  and  parts  are  kept  in 


stock  or  on  location.  For  major  re¬ 
pairs,  the  machine  head  is  replaced 
with  a  duplicate  machine.  The  ma¬ 
chinist  then  repairs  the  broken  ma¬ 
chine  in  the  plant’s  machine  shop. 

Several  devices  are  utilized  to 
facilitate  the  various  sewing  opera¬ 
tions  in  this  department.  All  the 
plants  use  folding  attachments  which 
fold  piping  over  edges  of  cloth  and 
belt  fold  loops  of  trousers  during 
the  stitching  operation.  Guides  are 
used  to  keep  stitching  an  equal  dis¬ 
tance  from  the  edge  of  the  fabric. 

All  sewing  machines  are  equipped 
with  finger  guards.  Generally,  ex¬ 
perienced  workers  remove  the  guards 
from  the  sewing  machines  because 
they  reduce  the  workers’  speed. 
Button  sewing  machines  are  equipped 
with  eye  guards. 


Table  9*  Man-hour  requirements  and  cutting  room  characteristics  in  10 
selected  men's  winter  suit  plants,  U.S.A.,  1950  1/ 


Plant 

Grade 

Cutting  man- 

Number  of 

Method  of 

Cutting  tables  (cloth) 

hours  per  suit 

operations 

spreading 

Number 

Length  in  feet 

A  .  . 

h 

0.61*7 

7 

2/  H 

12 

35 

B  .  . 

u 

.510 

7 

M 

8 

Cloth  U-60 
Trimming  U-l*8 

C  .  . 

h 

•  590 

6 

H  90% 

M  10% 

U6 

23-80 

D  .  . 

3 

.386 

7 

H  5o£ 

M  S 0 % 

ho 

15-1*0 

E  .  . 

h 

.711* 

9 

3/  H  &  M 

8 

Cloth  70 
Trimming  50,70 

F  .  . 

2+ 

•  502 

9 

H 

3U 

30-33 

G  .  . 

k* 

na 

7 

H  75$ 

M  25$ 

153 

Cloth  55 
Trimming  hh 

H  .  . 

5 

1.805 

na 

H 

57 

Cloth  21-69 
Trimming  72-1*5 

I  .  . 

1* 

.628 

7 

H 

10 

Cloth  5U-70 
Trimming  60 

J  .  . 

y 

GO 

<r\ 

. 

6 

M 

20 

108 

na  Not  available, 

1/  Method  of  marking  is  by  pattern. 

2 /  H  =  hand,  M  =  machine. 

2 /  Hand  for  plaid,  singles  and  special  orders;  machine  for  other  cloth. 


Inspection  is  generally  a  con¬ 
tinuous  process  performed  by  the 
foreman  and  assistant  foreman  in  -the 
various  sections  of  the  making  de¬ 
partment.  Usually  a  thorough  check 
is  made  of  each  part  before  it  leaves 
a  section.  Final  inspection  is  made 
in  each  shop  before  the  garment  i  s 
sent  to  the  assembly  area.  Plant  H, 
a  producer  of  a  grade  5  garment, 
spot  checks  at  the  following  points: 
foreparts,  canvas,  first  basting, 
second  basting,  collar  making,  sleeve 
sewing,  finishing,  buttonhole  making, 


machine  pressing,  off  pressing,  and 
final  examination.  Each  inspection 
is  a  visual  check  for  accuracy, 
neatness,  and  conformity  to  specifi¬ 
cations.  Any  garment  found  to  be  im¬ 
perfect  or  damaged  when  inspected  is 
sent  back  to  the  responsible  worker. 
If  damaged  cloth  is  involved  and  the 
part  has  not  been  assembled,  the 
part  will  be  recut*  If  the  damage 
is  discovered  in  the  completed  gar¬ 
ment,  the  fabric  is  rewoven  or  the 
garment  is  sold  as  a  second. 


-  45  - 


Table  10.  Man-hour  requirements  and  cutting  practices  in  10  selected  men's 
winter  suit  plants,  U.S.A.,  I950 


Plant 

Grade 

Total  Cutting 
time  per  suit 

Method 

and  number  of  plys  cut 

Suit  fabric 

Trimml ngs 

Body 

lining 

Method  l/ 

Number 

Method 

Number 

A  . 

b 

0.647 

M 

12 

M 

35 

B  . 

b 

.510 

M 

25 

M 

40 

C  . 

b 

.860 

M 

1-40 

M 

3-70 

H 

1-2 

H 

1-2 

D  . 

3 

•386 

M 

15 

M 

15 

E  . 

b 

.714 

M 

3-30 

M 

40-50 

H 

1-2 

H 

3-4 

E  . 

2+ 

.502 

M 

3-15 

M 

50 

G  . 

b+ 

na 

E 

1 

H 

1 

M 

30 

M 

40 

H  . 

5 

1.805 

M 

50 

M 

80 

H 

2 

I  . 

4 

.628 

M 

28 

M 

50 

J  . 

3+ 

.384 

M 

4o 

M 

120 

Method 

and  number  of  plys 

cut 

Trimmings 

Canvas 

Sleeve 

lining 

Pocket  lining 

Method 

Number 

Method 

Number 

Method 

Number 

A  . 

•  • 

• 

• 

4 

Purchased 

M 

35 

M 

40 

B  . 

4 

Purchased 

M 

40 

M 

40 

C  . 

4 

M 

100 

M 

100 

M 

100 

H 

1 

H 

1 

H 

1 

D  . 

3 

Purchased 

M 

15 

M 

50 

E  . 

O  • 

• 

• 

4 

M 

50 

M 

50 

M 

50 

F  . 

2+ 

M 

50 

2/M 

75 

M 

75 

G  0 

0  • 

• 

• 

4+ 

H 

1 

H 

1 

M 

100 

M 

45 

M 

200 

H  . 

5 

Purchased 

M 

100 

M 

200 

I  . 

O  0 

• 

• 

4 

M 

50 

M 

50 

M 

50 

J  . 

3+ 

M 

120 

M 

65 

M 

65 

na  Not  available. 

1/  H  -  hand;  M  -  machine. 

2/  Some  canvas  purchased  cut. 
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Table  11.  Operations,  equipment,  number  of  workers,  and  output  of  men’s 
winter  suits  per  8-hour  day  in  the  cutting  department  of 
10  selected  plants,  U.S.A.,  1950* 


Plant  A 


Operation 

Machinery  and  equj 

.pment 

Number  of 
workers 

Worker's 
output  per 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

1.  Spreading 

2.  Marking 

3.  Cutting 

4.  Fitting  ) 

5.  Assembling) 

6.  Ticketing  ) 

Hand  ) 

Patterns  and  chalk) 

H.  Maimln  round  ) 

and  straight  ) 

knife  ) 

Done  in  making 
department 

20 

20 

(i/) 

1 /  Production  is  planned  to  make  500  suits  per  8-hour  day* 


Plant  B 


Operation 

Machinery  and  equipment 

Number  of 
workers 

Worker’s 
output  per 
8-hr.  dav 

Name  and  model 
number 

Average 

age  . 

1.  Spreading 

CPA  Corp.,  ) 

hand-operated  ) 

20 

2.  Marking 

Patterns  and  chalk) 

17 

(i/) 

3*  Cutting 

Eastman  straight  ) 

and  round  knife  ) 

10 

4.  Fitting 

Done  in  making 

department 

5.  Assembling 

Hand 

1 

6.  Ticketing 

Soabar  machine 

20 

3 

1/  Production  is  planned  to  make  about  300  suits  per  8-hour  day. 


*  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machinery  or  equipment. 
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Table  11*  Operations,  equipment,  number  of  workers,  and  output  of  men*s 
winter  suits  per  8-hour  day  in  the  cutting  department  of  10  se¬ 
lected  plants,  U*  S.  A#,  195>0#  -  Continued 


Plant  C 


Machinery  and  equipment 

Number 

Worker  *  s 

Operation 

Name  and  model  number 

Average 

age 

of 

workers 

output  per 
8-hr*  day 

1*  Spreading 

Apex  cutting  appliances 

2  ) 

(i/) 

and  marking 

8  ) 

48 

CRA  Corp.,  hand-operated 

) 

Hand-spread 

) 

Patterns  and  chalk 

) 

2*  Cutting 

Eastman,  Wolf,  and  Maimin 

) 

Machine: 

straight  and  round  knife 

10  ) 

13 

i5o 

Maimin  drill,  model  C 

) 

Hand:  8— lU 

Hand  shears 

) 

3.  Fitting 

a.  Match  back  and 

) 

foreparts,  small  parts 

) 

6 

200-35*0 

b.  Match  lining  with  sleeve, 

) 

other  matching 

) 

600 

U*  Assembling 

Hand 

3 

5*  Ticketing 

Size  ticketing:  Sanger  llU-27 

5 

2 

900 

Soabar  ticketing 

5 

u 

Uoo 

1/  Planned  production  ranges  from  1000-2000  suits  per  day* 


Plant  D 


Operation 

Machinery  and  equipment 

Number 

of 

workers 

» 

Worker  *  s 
output  per 
8-hr*  day 

Name  and  model  number 

Average 

age 

1*  Spreading 

CRA  Corp.,  hand-operated) 

Hand-spread  ) 

2.  Marking 

Patterns  and  chalk  ) 

na 

Uo 

(3/) 

3.  Cutting 

Maimn  ) 

U.  Fitting 

Hand 

2 

5*  Assembling 

Hand 

15 

6.  Ticketing 

Soabar  machine 

2 

7*  Trimmers 

Maimin  (lining  cutters) 

5 

na  Not  available* 

1/  Workers  spread,  mark  and  cut  in  20  teams  of  two  each*  Production 
is  planned  to  make  1600  suits  per  day* 
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Table  11,  Operations,  equipment,  number  of  workers,  and  output  of  men*s 
winter  suits  per  8-hour  day  in  the  cutting  department  of  10  se¬ 
lected  plants,  U.  S.  A*,  1950*  -  Continued 

Plant  E 


Operation 

Machinery  and  equipment 

Number 

of 

workers 

Worker  *  s 
output  per 
8-hr.  day 

Name  and  model  number 

Average 

age 

1,  Spreading 

2,  Marking 

3,  Cutting 

U*  Fitting 

5.  Assembling 

6.  Ticketing 

Hand  ) 

Patterns  and  ) 

chalk  ) 

Eastman  straight) 
and  round  knife) 

Done  in  making 
department 

Done  in  making 
department 

Soabar  machine 

10 

10 

31 

6 

<2/> 

1/  Production  is  planned  to  make  fro 

Plant  F 

m  2f>0  to  300  suits  pe] 

c  day. 

Operation 

Machinery  and  equipment 

Number 

of 

workers 

Worker *s 
output  per 
8-hr,  day 

Name  and  model  number 

Average 

age 

1,  Spreading 

2,  Marking 

3,  Cxit  ting 
lu  Fitting 

5>#  Assembling 

6,  Ticketing 

Hand  ) 

Patterns  and  ) 
chalk  ) 

Maimin,  Eastman) 

Done  in  making  ) 
department  ) 

Hand  ) 

Soabar  machine) 

10 

15 

35 

10 

(V) 

"if  Production  is  planned  to  make  from  300  to  1*00  suits  per  day. 
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Table  11*  Operations,  equipment,  number  of  workers,  and  output  of  men's 
winter  suits  per  8-hour  day  in  the  cutting  department  of  10 
selected  plants,  U.S.A.,  1950#  -  Continued 


Plant  G 


Operation 

Maehineiy  and  equipment 

Number  of 
workers 

Worker*  s 
output  per 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

1.  Spreading 

CRA  Corp.  ) 

na 

51 

100 

2.  Marking 

) 

na 

3.  Cutting 

Eastman,  Maimin, 

Beaver,  round  and 

straight  knife 

(2/) 

18 

200 

Iw  Fitting 

Hand 

18 

200 

5*  Assembling 

Hand 

h 

1000 

6.  Ticketing 

Soabar  model  8  &  9 

6 

750 

7«  Ticket  sewers 

na 

2 

2500 

8.  Ticket 

printers 

na 

7 

900 

na  Not  available. 

1/  The  average  age  of  all  cutting  machinery  is  approximately  3 
years  with  a  range  of  1  to  10. 


Plant  H 


Machinery  and  equipment 

Worker ' s 

Operation 

Name  and  model 

Average 

Number  of 

output  per 

number 

age 

workers 

8-hr.  day 

1.  Spreading 

CRA  Corp .  ) 

6 

2.  Marking 

Patterns  and  chalk) 

53 

12 

3*  Cutting 

Hand  shears  ) 

U.  Fitting  ) 

5*  Assembling) 

6.  Ticketing  ) 

Hand 

h 

(2/) 

7*  Thread 

marking 

Eastman 

na 

2 

(2/) 

na  Not  available. 

l/  Production  is  planned  for  5 00  suits  per  8-hour  day. 
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Table  11*  Operations,  equipment,  number  of  workers,  and  output  of  men's 
winter  suits  per  8-hour  day  in  the  cutting  department  of  10 
selected  plants,  U.S.A.,  1950*  -  Continued 


Plant  I 


Operation 

Machinery  and  equipment 

Number  of 
workers 

Worker  *  s 
output  per 
8-hr.  day 

Name  and  model 
number 

Average 

age 

1.  Spreading 

Hand 

) 

2.  Marking 

Patterns  and  chalk) 

8 

21 

(2/) 

3.  Cutting 

Eastman 

) 

Hand 

) 

U.  Fitting 

) 

5.  Assembling 

) 

6.  Ticketing 

Soabar  machine 

) 

5 

2 

(2/) 

7«  Trimming 

) 

5 

<&) 

\J  Production  is  planned  for  275  sack  coats,  120  vests,  and  3U0 
pants  per  8-hour  day. 


Plant  J 


Operation 

Machinery  and  equipment 

Number  of 
workers 

Worker*  s 
output  per 
8-hr.  day 

Name  and  model 
number 

'Average 

age 

1.  Spreading 

Morrison  machine 

(2/)  ) 

2.  Marking 

Gury  drilling  and 

) 

Cloth-61 

notching  machine 

(2/)  ) 

Trimming-li; 

) 

Canvas-6 

) 

(2/) 

3*  Cutting 

Wolf  Electric 

) 

Promoting  Co., 

,  ) 

Maimin  Rotoshere 

(3/)  ) 

(y> 

U*  Fitting 

Done  in  making 

department 

(2/) 

5#  Assembling 

None 

6.  Ticketing 

Singer  llU-27 

h 

1/  Not  available.  Machines  are  on  unit  drive. 

Trimming  cutters  each  mark,  spread,  and  cut  material.  Cloth 
cutters  work  in  separate  teams;  one  group  does  only  marking  and  others 
do  spreading  and  cutting. 

3/  Production  is  planned  to  make  from  1700  to  2000  suits  per  day. 
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Table  12.  Man-hour  requirements  and  characteristics  of 
the  making  department  in  10  selected  men's 
winter  suit  plants,  U.S.A.,  1950 


Plant 

Grade 

Sewing  man 

-hours  per  unit 

Production 

Sack  coat 

Vest 

Pants 

method 

A  •  •  •  • 

U 

3.866 

0.772 

0.935 

Bundle 

B  .  .  •  . 

h 

3.919 

na 

1.01*5 

Bundle 

C  •  .  •  • 

h 

U.617 

na 

1.11*7 

Progressive 

D  •  •  •  . 

3 

3<>022 

.6U5 

.901 

bundle 

Progressive 

E  •  •  •  » 

U 

5.162 

1.056 

1.122 

bundle 

Bundle 

F  .  .  .  . 

2+ 

3.720 

na 

.988 

Bundle 

G  •  •  •  • 

U+ 

U.813 

na 

.876 

Progressive 

H  .  .  .  . 

5 

1*.73  9 

1.1*39 

1.667 

bundle 

Combination 

I 

<J  «  »  »  * 

U 

3+ 

5.907 

2.961 

1.051* 

.663 

1.153 

.683 

Bundle 

Combination 

Table  12,  Man-hour  requirements  and  characteristics  of 
the  making  department  in  10  selected  men's 
winter  suit  plants,  U.S. A. 1950-Con* 


Plant 

Grade 

Number  of  operations 

Pieces  of  garments 
per  bundle 

Number  of 

Sack  coat 

Vest 

Pants  Average 

Range 

Models 

Styles 

A  •  •  • 

U 

100 

50 

25 

10 

6 

200 

B  •  •  • 

h 

153 

na 

53 

Coats  25 

10-1*5 

10 

150 

C  •  •  • 

h 

no 

50 

55 

Pants  35 
35 

io-l*5 

1-35 

10 

150 

D  •  •  . 

3 

8U 

na 

39 

20-25 

1-1*5 

na 

na 

E  .  •  • 

U 

150 

na 

60 

Coats  12 

10 

350 

F  .  .  . 

2+ 

ii5 

na 

57 

Pants  15 

Coats  15 

25 

300 

G  •  •  • 

k+ 

100 

30 

50 

Pants  30 

25 

2-50 

15 

Uoo 

H  .  .  . 

5 

109 

32 

53 

5 

1-20 

22 

353 

I  •  •  • 

U 

62 

20 

31 

26 

3-26 

1U 

200 

<J  .  .  . 

3+ 

113 

Uo 

62 

25 

U0  or 
less 

5 

279 

na  Not  available. 


Table  13.  Operations,  equipment,  number  of  workers,  and  output  of  men's  winter  suits  per  8-hour  day  in  the  making  department 

of  nine  selected  plants,  U.S.A.,  1950 


* — -  +* 


53 


See  footnotes  at  end  of  table 


See  footnotes  at  end  of  table 


Table  13,  Men’s  Winter  Suits  -  Continued _ 

Output  per  worker  per  8-hour  day,  by  plant 


55 


242402  0—53 


o 


t3 

<D 

a 

•rH 

•P 

£ 

O 

u 


m 

+> 

CO 

u 

0) 

-p 

1 

co 

•» 

fl 

0) 

2 


CO 

rH 

<U 

H 

•s 

EH 


Output  per  worker  per  8-hour  day,  by  plant 

p> 

532 

1, 117 

(50  &  51) 

Not  done 

587 

(Side) 

1,408 

(Bottom) 

929 

554 

821 

1,516 

1,895 

5,190 

1,238 

H 

275 

183 

275 

183 

( Stitch 

edges ) 

183 

138 

(Also 

baste) 

275 

275 

Not  done 

275 

(See  61) 

275 

« 

300 

45 

600 

600 

180 

(See  31) 

450 

350 

600 

(Pair  in 

oollar ) 

425 

1,000 

350 

o 

560 

68 

(18  &  50) 

865 

800 

370 

1,050 

480 

485 

1,125 

1, 115 

4,  900 

1,100 

300 

100 

(50  &  54) 

400 

Not  done 

300 

(See  50) 

400 

700 

(See  64) 

600 

1,000 

700 

250 

250 

250 

Not  done 

125 

(Fell  lin¬ 
ing  &  S.S. ) 

125 
(Fell 
bottoms ) 

250 

135 

600 

350 

250 

(58  &  60) 

600 

(See  58) 

Q 

250 

200 

550 

800 

350 

800 

400-450 

550 

800 

800 

Not  done 

800 

U 

425 

180 
(Body 
lining ) 

140 
(Yokes ) 
(Incl.  18) 
800 

Not  done 

425 

650 

425 

450 

1,600 

1,300 

3,000 

1,  300 

PQ 

300 

70 

500 

Not  done 

400 

(Fell  lin¬ 
ing  &  S.S.) 

400 
(Fell 
bottoms ) 

400 

400 

400 

1,000 

1,000 

1,000 

800 

c 

o 

OQ 

a 

o 

•r 

■P 

a! 

U 

a] 

o 

c 

sack  co at 8 

49.  Flat  baste 

f  acing 

50.  Baste  lining 

51.  Fasten  faoings 

52.  Set  edges 

53.  Fell  lining 

side  seams 
(S.S.)  and 
bottoms 

54.  Trim  oanras 

at  armhole, 
shoulder  & 
gorge 

55.  Close 

shoulders 

56.  Press  open 

shoulders 

57.  Mark  neck 

inlay 

58.  Seam  under¬ 

collar  and 
canvas 

59.  Press  seam 

60.  Pad  under¬ 

collar 

56 


57 


See  footnotes  at  end  of  table 


a 


58 


information  not  available 


*  Numbers  in  parentheses  are  operation  members* 
na  Not  available. 

1/  Other  operations  on  top-collar  not  comparable 


60 


See  footnotes  at  end  of  table 


Table  14.  Men* 8  Winter  Suits  -  Continued 
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footnotes  at  end  of  table 
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See  footnotes  at  end  of  table 


Table  14.  Men’s  Winter  Suits  —  Continued 
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See  footnotes  at  end  of  table. 


Table  14.  Men's  Winter  Suits  -  Continued 
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See  footnotes  at  end  of  table 
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*  Numbers  in  parentheses  are  operation  numbers* 

na  Not  available. 

1/  Operations  for  plant  H  are  not  comparable  to  those  of  the  other  plants 
2/  Sew  loops  only.  Hollywood  style  waist. 


Table  15.  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 

Plant  B"  -  Men's  Winter  Suits 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

Worker 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

of 

workers 

output 
per  8-1 
day  2j 

FOREPARTS 

1.  Pipe  seams. 

Singer  2U1-2 

8 

L 

2 

800 

2.  Sew  darts. 

Singer  96-10 

20 

L 

1 

300 

3.  Tape  front  armhole 

fore  and  shoulder. 
U.  Press  darts. 

Singer  96-10 

New  York  Press, 

20 

L 

1 

ii00 

Slide  Arm  Jumper 

9 

U 

1 

300 

POCKETS 

5.  Make  welt 

6.  Mark  welt 

Singer  96-10 
Hand-Metal  Tem¬ 
plate 

20 

L 

1 

1 

600 

1,000 

7.  Sew  on  welt 

Singer  96-10 
(Breast  pocket) 

20 

L 

1 

350 

8.  Piece  pocket 

Singer  96-10 

20 

L 

1 

li00 

9.  Sew  welt 

Singer  96-10 
(Sidepocket  piping] 

20 

L 

1 

350 

10.  Cut  mouth,  sew 

and  open 

Singer  96-10 

20 

L 

1 

300 

11.  Finish  pockets 

12.  Baste  pocket  mouth 

Singer  96-10 

Not  done 

20 

L 

1 

250 

13.  Press  pockets 

Hoffman  TP1 

2  machines 

3 

U 

1 

l*5o 

BACKS 

lii.  Pipe  seams 

Singer  2U1-2 

7 

L 

1 

Uoo 

15.  Close  back  seam 

16.  Make  lining 

17.  Press  lining 

13.  Baste 

Singer  2iil-12 

Not  done 

Not  done 

Not  done 

7 

L 

1 

900 

19.  Pair  in  back  and 

forepart 

Hand 

1 

1,000 

20.  Close  side  seams 

21.  Tape  back  armhole 

Singer  2U1-12 
Union  Special 

7 

L 

1 

5oo 

90292 

5 

L 

1 

5oo 

''Plant  B  -  This  plant  employs  between  250  and  300  workers.  It  is 
an  inside  shop  using  the  bundle  system  of  production,  and  manufactures 
grade  h  men's  suits,  topcoats,  and  overcoats.  The  plant  comprises  a 
cutting  and  making  department;  sponging,  shrinking,  and  finishing  are 
done  by  contract.  Worker's  output  is  based  on  actual  production  time. 
Production  is  planned  to  make  about  300  suits  per  day. 


Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker 
output 
per  8-1 
day  2/ 

Name  and.  model 
number 

Average 

age 

Drive 

i/ 

22.  Press  side  back 

Hoffman  Slide 

7 

U 

1 

350 

and  armholes 

Arm 

FRONTS 

23 .  Press  canvas 

Purchased 

21*.  Pair  in  canvas 

Hand 

1 

1,200 

25.  Mark  break 

Not  done 

26.  Baste  canvas 

foreparts 

Singer  12W211 

20 

U 

1 

275 

27.  Baste  on  bridle 

Singer  12W208 

20 

u 

1 

650 

28.  Pad  lapels  and 

American  Blind- 

h 

L 

bridle 

stitch 

29.  Press  fronts 

Hoffman  MXT-S1 

3 

U 

1 

1*00 

2  machines 

30.  Shape 

Hand 

* 

1 

300 

31.  Cut  round  canvas 

Hand 

1 

1*00 

32.  Pipe  bottoms 

Singer  2l*l-2 

7 

L 

1 

U5o 

LINING 

33 .  Piece  up  lining 

Singer  96-10 

20 

L 

1 

35o 

31*.  Piece  lining 

Singer  96-10 

20 

L 

1 

600 

pocket 

35.  Make  lining  ) 

pocket  ) 

Singer  96-10 

20 

L 

2 

200 

36.  Sew  round  ) 

2  perform  all 

lining  ) 

operations 

pocket  ) 

37.  Stitch  stay  ) 

38.  Press  lining 

Hoffman  -  BC01 

10 

U 

1 

1*50 

39.  Pair  in  lining 

Hand 

1 

5oo 

with  coat 

1*0.  Baste  under 

Hand 

2 

160 

III.  Sew  round 

Singer  2l*5-U 

7 

L 

1 

275 

1*2.  Fasten  tapes 

U.S.  Blind 

15 

L 

1 

700 

stitch  B88 

1*3.  Press  tapes 

Hoffman  TP1, 

30 

U 

1 

5oo 

2  machines 

1*1*.  Press  edge  seam 

open 

Not  done 

1*5.  Trim  facings  and 

turn  out 

Hand 

1 

200 

U6 .  Baste  (1*6,1*8) 

American  Edge 

Baster 

1 

L 

1 

250 

1*7 .  Bluff  edges 

Lewis  Lockstitch 

2b 

25 

L 

1 

1*00 

Footnotes  at  end  of  table. 
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Plant  B  -  Men’s  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker 
output 
per  8- 
day  2 

Name  and  model 
number 

Average 

age 

Drive 

1/ 

1*8.  Fasten  bottoms 

(See  1*6) 

1*9.  Flat  baste  facing 

Singer  12W208 

20 

U 

1 

300 

50.  Baste  lining 

Hand 

1* 

70 

5l.  Fasten  facings 

U.S.  Blinds titch 

89 

3 

L 

1 

500 

52.  Set  edges 

Not  done 

53.  Fell  lining 

Lewis  Lockstitch 

6 

L 

1 

1*00 

side  seams 

30-21 

&  bottoms 

Lewis  Lockstitch 

20 

L 

1 

1*00 

16 

51* .  Trim  canvas 

55.  at  armhole, 

Hand 

1 

1*00 

shoulder  and 

gorge 

55.  Close  shoulders 

Singer  2l*l-2 

7 

L 

1 

1*00 

56.  Press  open 

shoulders 

New  York  Press, 

Slide  Arm 

1* 

U 

1 

1*00 

57.  Mark  neck  inlay 

Hand 

1,000 

58.  Seam  under -collar 

and  canvas 

Singer  96-10 

20 

L 

1 

1,000 

59.  Press  seam 

New  York  Press 

BF32 

7 

U 

1 

1,000 

60.  Pad  under -collar 

U.S.  Blindstitch 

B88 

20 

L 

1 

800 

TOP-COLLAR 

61.  Press  and  stretch 

Not  done  (Semi- 

top-collar 

open  collar) 

62.  Shape  top-collar 

Not  done 

63.  Pair  in  top-and 

under-collar  with 

coat 

Hand 

1 

1*00 

61*.  Baste  on  under- 

collar 

Hand 

1 

300 

65.  Press  in  under- 

collar 

Not  done 

66.  Shape  under-collar 

Hand 

1 

500 

67.  Fasten  bridles  and 

baste 

Not  done 

68.  Draw  breaks 

Not  done 

69.  Fell  under-collar 

Hand 

2 

i5o 

70.  Fell  collar  edge 

Hand 

2 

200 

SLEEVE 

71.  Close  forearm  seam 

Singer  96-10 

20 

L 

1 

800 

72.  Press  forearm  seam 

New  York  Press, 

7 

G16 

7 

U 

1 

600 

Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

of 

workers 

Worker 

output 

per  8-1 
day  2/ 

uperaT/ions  on 
sack  coats 

Name  and  model 
number 

A-verage 

age 

Drive 

73.  Tack  cuff  canvas 

Not  done 

7U.  Mark  &  sew  vent 

Singer  96-10 

20 

L 

1 

Uoo 

75.  Baste  cuff 

Not  done 

76.  Press  cuff 

Hoffman  TDO 

30 

U 

1 

1,000 

77.  Sew  hindarm  seam 

Singer  2U1-12 

7 

L 

1 

300 

78.  Press  hindarm  seam 

New  York  Press, 

G16 

7 

U 

1 

600 

SLEEVE  LINING 

79.  Close  sleeve 

Singer  96-10 

20 

L 

1 

Uoo 

lining  seams 

80.  Pair  in  sleeve 

lining 

Hand 

500 

81.  Tack  sleeve  lining 

to  seam 

Singer  96-10 

20 

L 

1 

300 

82.  Baste  sleeve  lin- 

ing  to  cuff 

Hand 

1 

250 

83.  Turn  and  press 

sleeve 

New  York  Press, 

G16 

10 

U 

1 

Uoo 

8U.  Pair  in  sleeves 

Hand 

1 

Uoo 

85.  Sew  in  sleeves 

Singer  2U1-2 

7 

L 

1 

175 

86.  Press  armhole 

New  York  Press, 

G2 

20 

U 

1 

275 

87.  Baste  armhole  and 

insert  pad 

Hand 

k 

65 

88.  Felling  armhole, 

shoulder  and  cuff 

Hand 

12 

30 

89.  Mark  and  cut  but- 

tonholes 

Mark  by  hand  and 

cut  by  foot- 

press 

1 

U5o 

90.  Make  buttonholes 

lapel  and  2 

fronts 

Hand 

9 

Uo 

91.  Pull  bastings 

Hand 

7 

5o 

92.  Press  edges 

Hoffman  TDO 

30 

U 

1 

Uoo 

93.  Press  collars  and 

shapes 

New  York  Press, 

NA7L 

20 

U 

1 

300 

9U.  Remove  impress- 

ions  of  collar 

New  York  Press, 

&  shapes  (9U,103) 

N2U0 

15 

U 

1 

300 

95.  Press  fronts 

Hoffman  B021 

15 

U 

1 

300 

96.  Mark  and  sew 

buttons 

Hand  Mark  but- 

tons  Sew  buttons 

1 

150 

Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 


97.  Press  elbows. 

98.  Press  sleeves. 

99.  Press  side  seams. 

100.  Press  backs. 

101.  Press  shoulders 

and  armholes. 

102.  Touch  up  with 

Hand  Iron. 

103.  Roll  lapels. 


Machinery  and  equipment 


Name  and  model 
number 


Average 

age 


Drive 

1/ 


Number 

of 

workers 


Worker' s 
output 
per  8-hr. 
day  2/ 


Not  done 
Hoffman  BUU 
Hoffman  BUli 
(By  same  workers) 

Hoffman  VG5 

Koenig  Gas 
Hand  Iron 
(See  9h) 


2 

2 


U 

U 


U 


1 

2 


500 

200 


120 


75 


1/  L  -  line  drive,  U  -  unit  drive. 

?/  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machinery  or  equipment. 


Plant  B  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker' 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

Drive 

of 

workers 

output 
per  8-h: 
day  2/ 

FRONTS 

1.  Serge  in  and  cut 
leg  seams  and  fork 
run,  taking  in 
fork  stay. 

Merrow  High 
Speed 

10 

L 

1 

200 

2.  Sew  in  pleats. 

3.  Press  pleats. 

U.  Sew  on  pocket  fac¬ 
ing,  turning  in; 
(bottom  of  facing 

Singer  U00W10 
Koenig  Hand 

Iron 

3 

na 

L 

1 

1 

Uoo 

Uoo 

shaped)  . 

5.  Sew  pockets  and  ) 
facing  to  front;  ) 
nick  seam  at  both) 

Singer  96-10 

Singer  96-10, 
(5,6,7  and  31) 

20 

L 

1 

(5,6, 

7  anc 

ilOO 

ends  of  stitching} 
6.  Turn  back,  pipe,  ) 
turn  in  and  sew  ) 
down  inside  edge  ) 
of  pocket  facing  .) 

20 

L 

31) 

100 

Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 


Machinery  and  equipment 


Name  and  model 
number 


Average 
age 


Drive 

1/ 


Number 

of 

workers 


Worker's 
output 
per  8-hr. 
day  2/ 


7.  Sew  pocket,  tack  ) 

mouth  top  and  ) 
bottom  nick  fac-  ) 
ing  of  pocket  be-  ) 
low  bottom;  tack  ) 
and  pair  off  sur-  ) 
plus  facing  at  top) 

8.  Sew  zip  to  left  on 

twin  needle  taking 
in  lining;  sew 

Singer 

kOO 

right  fly  to  zip. 

112W1U0 

15 

L 

1 

9.  Trim  zip  level  with 

tip  of  fly;  sew 
jean  stay  to  left 
fly  top. 

Not  done 

10.  Sew  fly  lining  to 

right  fly  (10,36) 

Singer  96-10 

10 

L 

1 

Uoo 

11.  Nick  front  for  fly; 

sew  left  to  fly  to 
front. 

Singer  96-10 

10 

L 

1 

Uoo 

BACKS 

12.  Serge  in  and  cut 

leg  seams,  taking 
in  pocket  stay  on 
side  seam;  serge 

Merrow  High 

seat  seam. 

Speed 

10 

L 

1 

200 

13.  Sew  darts. 

Singer  96-10 

20 

L 

1 

700 

1U.  Press  darts. 

Koenig  Hand 

Iron 

na 

1 

700 

15.  Mark  hip  pockets. 

16.  Lay  pocket,  back 

Hand 

1 

1,000 

and  facing  with 
drilled  holes  in 
pocketing  in  line 
with  hip  pocket 

mark;  sew  across 
on  twin  needle  m/c 

with  knife  between 

Singer  112W127 

needles  cutting  as 

(with  knife 

sewing . 

attachment) 

3 

L 

1 

500 

17.  Make  bottom  welt;  ) 

turn  in  facing  ) 
and  sew  down  in  ) 
pocket.  ) 

Singer  96-10 

20 

L 

1 

125 

18.  Sew  each  side  of  ) 

pocket,  using  ) 

knife  trimmer.  ) 

Footnotes  at  end  of  table. 
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Plant  B  -  Men’s  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker’ 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

of 

workers 

output 
per  8-h 
day  2/ 

19.  Turn  out  hip  pock-  ) 

et;  catch  ends;  ) 

insert  tab  on  left) 
hip  only;  loop  for) 
button.  ) 

20.  Mark  and  sew  button 

to  hip  pocket  (L). 

Mark  by  hand  and 
sew  by  machine 
Singer  175-60 

3 

L 

N 

1 

i,5oo 

21.  Sew  round  hip 
pocket. 

Singer  2U1-2 

7 

L 

1 

Uoo 

22.  Pair  in  backs  and 
fronts  insert  gar¬ 
ment  ticket  in  hip 
pocket. 

23*  Close  side  seams 

from  top  to  bottom. 

Not  done 

Singer  2U1-2 

7 

L- 

1 

300 

2U.  Make  belt  loops  for 
waistband. 

Union  Special 
(with  attachment) 

o 

CvJ 

L 

1 

1,500 

25.  Sew  on  waistband, 
including  6  or  7 
belt  loops. 

Singer  2U1-2 

7 

L 

2 

300 

26.  Press  open  seam  at 
pocket  mouth,  turn 
over  and  press 
back  left  fly. 

Zacharias  Slide 
Arm 

20 

U 

1 

Uoo 

27.  Bar-tack  loops  on 
waistband,  side 
pockets,  hip  pock¬ 
ets. 

Singer  68-3 

15 

L 

1 

Uoo 

28.  Sew  round  side 
pockets  close 
pockets  to  stay. 

Singer  2U1-2 

7 

L 

1 

Uoo 

29.  Serge  left  fly. 

Merrow  High 

Speed 

10 

L 

• 

1 

2,000 

30.  Make  watch  pocket 

by  serging  mach¬ 
ine. 

31.  Sew  on  watch  pock¬ 

et  to  top  of 
waistband. 

32.  Put  in  snaps  on 

waistband. 

Not  done 

(See  5) 

Not  done 

Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

of 

workers 

output 
per  8- 
day  2, 

33 .  Corner  left  and 
right  flys. 

Singer  2iil-2 

7 

L 

1 

i|00 

3k.  Fell  on  waistband 
lining. 

Union  Special 

10 

L 

1 

600 

35.  Sew  side  of  watch 

pocket  to  waist¬ 
band  lining. 

36.  Sew  on  edge  of 

right  fly  to  waist¬ 
band  lining. 

37.  Press  waistband 

lining  and  press 
seam  of  right  fly 
lining. 

Not  done 

(See  10) 

Zacharias 

20 

U 

1 

Uoo 

38.  Stitch  left  fly. 

Singer  96-10 

20 

L 

1 

i|00 

39.  Check  waist 
measure . 

ll 0.  Sew  back  seam,  be¬ 
ginning  3  in.  from 
crotch  and  make 
vent  (i|0,U5). 

Singer  96-10 

20 

L 

1 

1|00 

111.  Sew  on  6  suspender 
buttons,  inserting 
button  stay  to 
each. 

Singer  175-60 

3 

L 

1 

ilOO 

1|2.  Stitch  down  waist¬ 
band  lining  and 
close  right  fly 
edge. 

Lewis  Lock¬ 
stitch  16 

3 

U 

1 

IlOO 

U3.  Bar-tack  loops 
thru  waistband. 

Singer  68-3 

15 

L 

1 

Uoo 

kh.  Close  in-leg  seams. 

Singer  2i|l-12 

7 

L 

1 

ilOO 

ii5.  Close  crotch  seam. 
1|6.  Put  on  zip  runner 
and  staple  end  of 
zip. 

(See  UO) 

Kohinoor  Zipper 
Machine 

1 

Foot 

pedal 

1 

Uoo 

ii7.  Tape  crotch. 
i|8.  Bar-tack  fly. 

Not  done 

Singer  69-3 

7 

L 

1 

800 

Ii9 .  Press  side  seam, 
inleg  seams,  and 
back  seams. 

Zacharias  Press 
Jumper 

15 

U 

1 

5oo 

50.  Clean,  sew  on  tick¬ 
ets,  and  remove 
Soabar  tickets. 

Hand 

2 

200 

Footnotes  at  end  of  table. 
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Plant  B  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Machinery  and  equipment 

Number 

of 

workers 

Worker' s 
output 
per  8-hr 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

51.  Press  legs. 

New  York  Press 

NLli 

10 

U 

2 

300 

52.  Press  round  top. 

New  York  Top 

Presser 

10 

U 

1 

300 

53.  Pink  bottoms. 

Not  done 

5U.  Examine  and  clean 

stains. 

Hand 

1 

hoo 

na  Not  available. 

1/  L  -  line  drive,  U  -  unit  drive. 

2/  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machinery  or  equipment. 
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Table  15 •  Operations,  equipment,  number  of  workers,  and  output  of 
men*s  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 


Plant  C  *  -  Men*s  Winter  Suits 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker  *  3 
output 
per  8-hr. 
day  2/ 

Name  and  model  ) 
number 

Average 

age 

Drive 

1/ 

FOREPARTS 

1.  Pipe  seams 

Singer  21*1-12 

2 

U 

5 

300 

2.  Sew  darts 

Singer  21*1-12 

2 

U 

1* 

275 

3.  Tape  front 

Singer  96-21 

20 

U) 

armhole  fore 

Singer  96-10 

20 

0) 

5 

275 

and  shoulder 

Singer  96-87 

20 

U) 

1*.  Press  darts 

Hoffman  Jumper 

15 

5 

375 

POCKETS 

5*  Make  welt 

Union  Special 

61-300B 

1-1/2 

U) 

Singer  21*1-12 

1-1/2 

u) 

Z 

OUU 

6.  Mark  welt 

Hand 

1 

2,1*00 

7.  Sew  on  welt 

Singer  96-1*0 

15 

U) 

c 

Singer  96-10 

15 

U) 

O 

If? 

8.  Piece  pocket 

Singer  96-10 

20 

u 

2 

750 

9.  Sew  on  welts 

Not  done 

10.  Cut  mouth 

(See  11) 

press  open 

Hoffman  Jumper 

18 

1 

900 

11.  Finish  pockets 

Singer  96-21 

20 

(10  St  11) 

Singer  31-15 

1-1/2 

u 

25 

50 

Singer  96-10 

20 

12.  Baste  pocket 

Singer  96-18 

mouth 

(Sewing  around) 

15 

U) 

800 

Singer  55-5 

) 

2 

(Basting) 

15 

0) 

1,200 

13.  Press  pockets 

Hoffman, 

3  machines 

30 

1 

1,300 

BACKS 

111.  Pipe  seams 

(See  1) 

15.  Close  back 

Singer  96-21 

15 

U) 

650 

seam 

Singer  96-i*0 

15 

0) 

2 

16.  Make  lining 

(See  33) 

17.  Press  lining 

(See  38) 

*Plant  C  -  This  plant  employs  over  1,000  workers.  It  is  an 
inside  shop  using  the  progressive  bundle  system  of  production,  and 
manufactures  grade  1*  suits  and  slacks.  The  plant  comprises  sponging, 
shrinking,  finishing;  trimming;  Soabar,  assembly  and  fitting;  making; 
packing  and  shipping  departments.  Workers*  output  is  based  on  actual 
time.  Planned  production  ranges  from  1,000  to  2,000  suits  per  day. 


Footnotes  at  end  of  table. 
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Plant  C  -  Men*s  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker  *  s 

Operations  on 
sack  coats 

Name  and  model 

Average 

Drive 

1/ 

of 

workers 

output 
per  8-hr. 

number 

age 

day  2/ 

Id*  Baste 

19.  Pair  in  back  & 

(See  ^0) 

foreparts 

Hand 

1 

1,300 

20.  Close  side  seams 

21.  Tape  back  armhole 

Union  Special 
6U*00-A 

Union  Special 

1-1/2 

U 

3 

500 

6500-Z 

20 

U 

1 

1,300 

22.  Press  side  back 

&  armholes 

Hoffman  Jumper 

18 

3 

1*25 

FRONTS 

23*  Press  Canvas 

Hoffman(Right) 
(Left  ) 

20 

20 

2 

1,800 

21*.  Pair  in  canvas) 

Hand,  also 

650 

25*  Mark  break  ) 

trim  pockets 

c 

26.  Canvas  foreparts) 

27.  Baste  on  bridle  ) 

Singer  12W-215 

12 

u 

9 

150 

28.  Pad  lapel 

American 

275 

and  bridle 

Blind  Stitch 

8 

u 

5 

29.  Press  fronts 

Hoffman 

30*  Shape  ) 

31.  Cut  round  canvas) 

(l  worker  oper¬ 
ates  1*  presses) 

3 

1 

1,100 

Hand 

11 

1U0 

32.  Pipe  bottoms 

Singer  96-1*0 

15) 

u 

850 

Singer  96-10 

15) 

z 

LINING 

33*  Piece  up  lining 

Union  Special 

1-1/2 

(33,  16) 

6l-l*00AZ 

u 

8 

190 

3k .  Piece  lining 

Union  Special 

1-1/2 

pocket 

6l-l*00AZ 

u 

2 

1,000 

35.  Make  lining 

Union  Special 

1-1/2 

pocket 

61-1*00  AZ 

u 

11* 

100 

36.  Sew  round 

lining  pocket 

Singer  96-18 

15 

u 

1 

1,300 

37.  Stitch  stay 

Singer  96-10 

15) 

u 

800 

Singer  96-2 

15) 

2 

38.  Press  lining 

(38,  17) 

Hand  Iron 

k 

325 

39*  Pair  in  lining 

with  coat 

Hand 

1 

900 

1*0.  Baste  under 

Hand 

13 

no 

1*1.  Sew  round 

Singer  21*5-1* 

1 

0) 

f 

225 

Singer  96-18 

20 

U) 

0 

Footnotes  at  end  of  table* 
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Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker  *  s 
output 
per  8 -hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

1/ 

U2.  Fasten  tapes 

American 

Blinds titch 

u 

U 

2 

650 

U3-  Press  tapes 

Not  done 

Uli.  Press  edge 

New  York  Press 

5) 

seam  open 

Hoffman  Jumpers 

15) 

3 

525 

k5*  Trim  facings  and 

turn  out 

Hand 

k 

325 

U6.  Baste 

Singer  2U-33 

30 

U 

6 

225 

U7.  Bluff  edges 

American  Blind- 

stitch  model  9 

2 

u) 

r-f/S  mJ 

Lewis  5U-2 

2 

U) 

2 

5  25 

U8.  Fasten  bottoms 

Lewis  Lock- 

stitch  170X-2 

1 

u 

2 

800 

U9*  Flat  baste  facing 

Singer  12W-215 

2 

U) 

Singer  12W-211 

15 

U) 

4 

42? 

50.  Baste  lining 

1)  Singer  12W- 

(50,  18) 

215,  Body 

lining 

2 

u 

7 

180 

2)  Hand,  Yokes 

10 

11*0 

51.  Fasten  facings 

Lewis  U3-2li 

1 

u 

2 

800 

52.  Set  edges 

Not  done 

53.  Fell  lining  side 

seams  &  bottoms 

Lewis  30-21 

3 

u 

3 

1*25 

5k,  Trim  canvas  at 

armhole,  shoul- 

der  and  gorge 

Hand 

2 

650 

55,  Close  shoulders 

Singer  96-87 

u 

Singer  96-10 

20 

u 

3 

1*25 

Singer  96-1*0 

u 

56.  Press  open 

shoulders 

Hoffman  Jumpers 

18 

3 

1*50 

57*  Mark  neck  inlay 

Hand 

1 

1,600 

58.  Seam  under-collar 

and  canvas 

Singer  96-21 

20 

u 

1 

1,300 

59*  Press  seam 

Hoffman 

18 

1 

3,000 

60.  Pad  under-collar 

American  Blind- 

stitch  model  9 

lh 

u 

1 

1,300 

TOP-COLLAR 

61.  Press  top-collar 

Hoffman 

20 

1 

1,300 

62.  Shape  top-collar 

(See  66) 

63.  Pair  in  top  and 

under-collar 

with  coat 

Hand 

1 

1,000 

61*.  Baste  on  under- 

collar 

Hand 

8 

160 

Footnotes  at  end  of  table. 
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Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker's 
output 
per  8 -hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

y 

6£0  Press  in  under- 

New  York  Press 

collar 

Model  Rk  21 

1 

3 

560 

66.  Shape  under- 

(Baste  top- 

collar 

(  collar,  hand 

Hi 

90 

(Baste  collar 

(  edge,  hand 

lii 

90 

(Sew  gorges. 

(  hand 

12 

no 

67.  Fasten  bridles) 

• 

and  baste  ) 

Hand 

6 

215 

68.  Draw  breaks  ) 

69.  Fell  under-collar 

Hand 

lU 

90 

70.  Fell  collar  edge 

Hand 

18 

75 

SLEEVE 

71.  Close  fore- 

Union  Special 

arm  seam 

61-UOOAZ 

1-1/2 

u 

3 

500 

72.  Press  fore- 

arm  seam 

Hoffman  Jumper 

20 

1 

1,300 

73*  Tack  cuff  canvas 

American  Blind- 

stitch  Model  9 

1 

u 

1 

1,600 

7li*  Mark  &  sew  vent 

Singer  96-2 

15 

u 

3 

525 

75*  Baste  cuff 

Singer  2U-33 

20 

u 

2 

850 

76.  Press  cuff 

Hoffman 

25 

1 

i,Uoo 

77*  Sew  hind-arm  seam 

Singer  96-10 

10 

u 

5 

2U0 

78.  Press  hind-arm 

seam 

Hoffman 

18 

1 

1,050 

SLEEVE  LINING 

79.  Close  sleeve 

lining  seams 

Singer  2U1-12 

1-1/2 

u 

3 

500 

80.  Pair  in  sleeve 

lining 

Hand 

1 

1,500 

81.  Tack  sleeve 

lining  to  cuff 

Singer  55-5 

20 

u 

3 

500 

82.  Baste  sleeve 

lining  to  cuff 

Singer  107-1 

20 

u 

2 

1,000 

83.  Turn  sleeve 

Hand 

1 

1,600 

81u  Fair  in  sleeves 

Hand 

1 

1,300 

85*  Sew  in  sleeves 

Singer  96-18 

(12  machines) 

Singer  U7-W10 

(k  machines) 

22 

u 

16 

90 

86*  Pres 8  armhole 

Hoffman  Jumper 

18 

7 

185 

87*  Baste  armhole 

Basting,  Hand 

18 

75 

Insert  pad 

Included  in 

making  fronts 

25 

50 

Footnotes  at  end  of  table* 
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Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  anc 

equipment 

Number 

of 

workers 

Worker ' s 
output 
per  8 -hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

y 

88.  Felling 

Hand 

(Bodies 

111 

U0 

(Top  Sleeves 

1*5 

ao 

89.  Mark  buttonholes 

Hand 

1 

1,200 

90.  Make  button- 

holes  2/ 

Hand 

68 

2a 

91.  Pull  bastings  ]J 

Hand 

28 

60 

92.  Press  edges 

Hoffman  (each 

worker  operates 

2  presses) 

k 

385 

93 •  Press  collars 

New  York 

and  shapes 

Press -Jumpers 

2 

6 

300 

9U*  Remove  irapres- 

sions  of  collar 

and  shapes 

Hoffman 

15 

1*70 

95*  Press  fronts 

Hoffman,  left 

and  right 

(U  sets) 

2 

k 

aoo 

96.  Mark  &  sew 

buttons 

Hand 

25 

50 

97.  Press  elbows 

Hoffman 

15 

k 

500 

98.  Press  sleeves 

Hoffman 

15 

5 

285 

99*  Press  side-seams 

Hoffman 

15 

h 

aso 

100.  Press  backs 

Hoffman 

15 

3 

500 

101.  Press  shoulders 

and  armholes 

Hoffman 

15 

21 

85 

102.  Touch  up  with 

hand  iron 

Hand  Iron 

32 

£2 

103.  Roll  lapels 

Hoffman 

15 

i* 

a8o 

1/  L  -  line  drive,  U  -  unit  drive. 

2 /  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machinery  or  equipment. 

This  firm  performs  an  overcasting  operation  by  machine  which 
cuts  the  buttonhole  at  the  same  time.  The  "overcasting  buttonholes" 
operation  utilizes  three  Reece  Buttonhole  Machines  (unit  drive),  on  a 
rental  basis,  changed  periodically  as  required.  There  are  three 
operators,  two  on  fronts,  6£0  coats  per  worker-day;  and  one  on  lapels, 
1,300  coats  per  worker-day. 

]J  After  operation  91,  this  firm  performs  an  operation  called 
"brushing"  utilizing  lU  operators,  100  coats  output  per  worker-day. 
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Plant  C  -  Men’s  Winter  Suits  -  Continued 


Operations  on 
vests 

Machinery  and  equipment 

Number 

of 

workers 

Worker 1 s 
output 
per  8 -hr. 
day  2 / 

Name  and  model 
number 

Average 

age 

Drive 

y 

FOREPARTS 

1.  Sew  darts 

Singer  96-10 

L 

1 

1*00 

2.  Press  darts 

Jasper 

and  welts 

Sunshine 

30 

1 

600 

3*  Trim  welts 

Hand 

1 

600 

1*.  Make  welts 

Singer  96-10 (3 

Singer  96-1*0(3) 

L 

3 

200 

5.  Sew  on  welts 

Singer  96-10 

U 

3 

200 

6.  Cut  open  pocket 

mouth 

Hand 

1 

600 

7.  Press  open  welt 

Jasper 

seams 

Sunshine 

30 

1 

600 

8.  Tack  pockets 

Singer  96-10(3 

Singer  96-18(0 

U 

3 

200 

9.  Sew  round  welt 

pockets 

Singer  95-12 

U 

1 

600 

10.  Baste  canvas  by 

machine 

Singer  2l*-33 

U 

1 

600 

11.  Press  foreparts 

Not  done 

12.  Trim  canvas  and 

shape  bottom 

Hand 

1 

500 

13.  Mark  shape, 

assemble  lining 

and  front 

Hand 

1 

500 

Hi.  Baste  under  by 

machine 

Singer  21*- 33 

U 

1 

5oo 

15.  Baste  armhole  by 

hand 

Hand 

1 

650 

16.  Join  neck 

Singer  31-15 

U 

1 

1,200 

l6a.Sew  tape 

Singer  96-18  & 

Singer  96-1*8 

2 

250 

17 •  Pull  bastes  and 

turn  vests 

Hand 

1 

600 

18.  Baste  edges 

Singer  2l*-33 

U 

2 

275 

19.  Press  shoulder 

Jasper 

pleats  (19 ,  22) 

Sunshine 

30 

1 

800 

20.  Baste  sides  and 

shoulders 

Singer  2l*-33 

U 

1 

1,000 

21.  Trim  sides  and 

shoulders 

Hand 

1 

1,000 

22.  Press  front  edges 

(See  19) 

23»  Join  backs  and 

fronts 

Hand 

1 

3,000 

21*.  Join  sides  and 

Singer  96-10(2) 

shoulders 

Singer  9601*0® 

u 

k 

200 

Footnotes  at  end  of  table. 
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Plant  C  -  Men’s  Winter  Suits  -  Continued 


Operations  on 
vests 

Machinery  and  equipment 

Number 

of 

workers 

Worker ’ s 
output 
per  8-hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

y 

25*  Fell  necks 

Hand 

i* 

150 

26.  Remove  size  ticket 

Hand 

1 

3,000 

27.  Mark  buttonholes 

Hand 

1 

2,000 

28.  Make  buttonholes 

Reece  Cutafter 

10 

u 

1 

5oo 

29.  Bar  tack,  if 

machine  hole 

Singer  68-10 

15 

u 

1 

900 

30.  Baste  backs 

Not  done 

31.  Stitch  backs 

Not  done 

32.  Pull  bastes  from 

backs 

Not  done 

33*  Fress-off  backs 

Hoffman 

25 

1 

l*5o 

3U.  Press-off  fronts 

Hoff,  right. 

left  &  neck 

25 

1 

600 

35 •  Mark  for  and 

count  buttons 

Hand 

1 

1,000 

36.  Sew  on  buttons 

Hand 

5 

125 

36a. Sew  on  tickets 

Singer  13.1 1  -31 

1 

u 

3 

1,1*00 

37.  Brush  and  clean 

Hand 

2 

35o 

LININGS 

38.  Make  linings  hj 

Singer  21*1-1 2 

2 

u 

1 

500 

BACK 

39.  Make  backs 

(1st  operation) 

Singer  96-10 

15 

u 

2 

300 

1;0.  Make  backs 

(2nd  operation) 

Singer  96-10 

15 

u 

1 

700 

liL.  Press  backs 

Not  done 

< 

1/  L  -  line  drive,  U  -  unit  drive. 

2 /  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machineiy  or  equipment. 

After  operation  33,  this  firm  performs  an  operation  referred 
to  as  "retouch  lining  by  hand,"  one  operator,  h$0  vests  per  worker-day. 

After  operation  38 >  this  firm  perforins  an  operation  referred 
to  as  "press  linings, n  Jasper  Sunshine  Machine,  one  operator,  700  vests 
per  worker-day. 
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Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
pants 

Machinery  and  equipment 

Number 

of 

workers 

Worker ' s 
output 
per  8-hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

FRONTS 

1.  Serge  in  &  out 
leg  seams  &  fork 
run,  taking  in 
fork  stay(l,  12) 

Wilcox  &  Gibbs 
(Super  Lock-DF) 

8 

L 

11 

200 

2*  Sew  in  pleats 
(Baste 

Singer  55-5 

10 

L 

3 

800 

(Tack 

Singer  96-10 

12 

L 

9 

21*0 

3#  Press  pleats 
l*.  Sew  on  pocket 
facing,  turning 
in;  (bottom  of 
facing  shaped) 

Singer  96-10 

12 

L 

9 

225 

5.  Sew  pockets  & 
facing  to  front; 
nick  seam  at  both 
ends  of  stitching 

Singer  96-1*0 

10 

U 

10 

200 

6.  Turn  back,  pipe, 
turn  in  &  sew 
down  inside  edge 
of  pocket  facing 

Singer  96-1*1 

8 

L 

h 

5oo 

7.  Sew  pocket,  tack 
mouth  top  &  bot¬ 
tom  nick  facing 
of  pocket  below 

(l) Close  front 
pockets 

Singer  96-1*5 

12 

L 

1* 

5oo 

bottom;  tack  & 
pair  off  surplus 
facing  at  top. 

(2) Tack  front 
pockets 

Singer  31-15 

30 

L 

6 

350 

8 .  Sew  zip  to  left  fly 

Singer  112W-115 

10 

U 

2 

1,200 

9.  Trim  zip  level 
with  top  of  fly; 
sew  jean  stay  to 
left  fly  top 

10.  Sew  fly  lining  to 
right  fly 

Not  done 

Singer  112W-115 

10 

U 

3 

800 

11.  Nick  front  for 
fly;  sew  left 
fly  to  front 

Singer  96-1*0 

L 

7 

275 

BACKS 

12.  Serge  in  &  cut 
leg  seams,  tak¬ 
ing  in  pocket 
stay  on  side 
seam;  serge 
seat  seam 

(See  l) 

Footnotes  at  end  of  table. 
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Plant  C  -  Men’s  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker ' s 

Operations  on 

Name  and  model 

Average 

Drive 

of 

output 

pants 

workers 

per  8-hr. 

number 

age 

y 

day  2/ 

13.  Sew  darts 

Singer  96-10 

15 

L 

2 

1,200 

ll*.  Press  darts 

Jasper- 

Sunshine 

25 

2 

1,600 

15*  Mark  hip  pockets 
16.  Lay  pocket,  back 

Hand 

2 

l,ll00 

&  facing  with 
drilled  holes  in 
pocketing  in 
line  with  hip 
pocket  mark;  sew 
across  on  twin 
needle  m/c  with 
knife  between 
needles  cutting 
as  sewing 

Singer  112W-127 

5 

L 

5 

Uoo 

17*  Make  bottom  welt; 

turn  in  facing  & 
sew  down  in 
pocket 

Singer  96-1*1 

10 

L 

1* 

U50 

18.  Sew  each  side  of 

pocket,  using 
knife  trimmer 

Singer  96-1*5 

10 

L 

5 

l£o 

19,  Turn  out  hip 

pocket;  catch 
ends;  insert  tab 
on  left  hip  oily; 
loop  for  button 

Singer  96-10 

15 

L 

6 

300 

20.  Mark  &  sew  button 

to  hip  pocket(L) 

Singer  lllj-35 

15 

U 

2 

1,200 

21.  Sew  round  hip 

pocket 

Singer  96-10 

15 

L 

3 

850 

22.  Pair  in  backs  & 

fronts;  insert 
garment  ticket 
in  bag 

Hand 

2 

1,1*00 

23*  Close  side  seams 

from  top  to 
bottom 

Union  Special 
U3-200F 

7 

L 

9 

250 

2k»  Make  belt  loops 

Blind  Stitch 

for  waistband 

68BL 

1 

U 

2 

1,200 

25*  Sew  on  waistband, 

including  6  or  7 
belt  loops 

Singer  31-15 

L 

8 

225 

Footnotes  at  end  of  table. 
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Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
pants 

Machinery  and  equipment 

Number 

of 

workers 

Worker ' s 
output 
per  8-hr. 
day  2/ 

Name  and  model 
number 

Average 

age 

Drive 

y 

26,  Press  open  seam 

at  pocket  mouth. 

turn  over  & 

press  down  lip 

New  York  Press 

of  pocket,  press 

23-311 

1) 

waistband  seam. 

Hoffman 

) 

8 

230 

press  over  right 

1*66977  (8) 

) 

fly  seam,  press 

Jasper 

back  left  fly 

Sunshine 

25 

2 

1,800 

27*  Bar- tack  loops  on 

waistband,  side 

pockets,  hip 

pockets  (27,  U3) 

Singer  31-15 

25 

u 

l U 

160 

28,  Sew  round  side 

pocket;  close 

pocket  to  stay 

Singer  96-10 

15 

L 

5 

Uoo 

29*  Serge  left  fly 

Wilcox  &  Gibbs 

(Super  Lock  DF) 

8 

L 

1 

1,800 

30,  Make  watch  pocket 

Singer  96-U5 

13 

L 

l 

1,600 

31.  Sew  on  watch 

pocket  to  top  of 

waistband 

Singer  9 6-10 

15 

L 

1 

Uoo 

32,  Put  in  snaps  on 

Gripper  Machine 

waistband 

Scovill  2U1B-2 

Scovill  268B-2 

3 

U 

2 

1,800 

33*  Corner  left  & 

Singer  96-UO 

15 

L 

U 

il00 

right  flies 

(See  36) 

3U.  Fell  on  waistband 

Union  Special 

lining 

9900-AT 

8 

L 

h 

300 

33*  Sew  side  of  watch 

pocket  to  waist- 

band  lining 

Singer  12W-208 

20 

L 

3 

750 

36.  Sew  on  edge  of 

Includes  second 

right  fly  to 

part  of 

waistband  lining 

operation  33 

Singer  96-10 

15 

3 

600 

37*  Press  waistband 

lining  &  press 

seam  of  right 

fly  lining 

(37,  39) 

Jasper  Sunshine 

30 

U 

500 

38.  Stitch  left  fly 

Singer  9 6-10 

15 

L 

3 

600 

39*  Check  waist 

measure 

(See  37) 

Footnotes  at  end  of  table. 


Plant  C  -  Men's  Winter  Suits  -  Continued 


Operations  on 
pants 

Machinery  and  equipment 

Number 

Worker ' s 

Name  and  model 
number 

Average 

age 

Drive 

y 

of 

workers 

output 
per  8-hr. 
day  2/ 

1*0.  Sew  back  seam, 
beginning  three 
inches  from 
crotch  &  make 
vent  (U0,  U5) 

Union  Special 
51300 

8 

L 

3 

500 

2jl.  Sew  on  six  sus¬ 
pender  buttons, 
inserting  button 
stay  to  each 

Singer  llU-35 

U 

L 

3 

800 

U2.  Stitch  down 

waistband  lining 
Sc  close  right 
fly  edge 

Singer  96-Ul 

10 

L 

7 

250 

U3*  Bar  tack  loops 
through 
waistband 

UU«  Close  in-leg 
seams 

(See  27) 

Union  Special 
U3-200-F 

7 

L 

5 

Uoo 

US.  Close  crotch  seam 
U6.  Put  on  zip  runner 

(See  U0) 
Talon-Clamp 

10 

2 

1,500 

U7.  Tape  crotch 

Singer  96-10 

is 

U 

3 

700 

U8.  Bar- tack  crotch 

Singer  68-10 

10 

U 

2 

i,Uoo 

U9*  Press  back  seams 

J  asper-Sunshine 

2S 

2 

900 

SO.  Clean,  sew  on 

tickets  Sc  remove 
Soabar  tickets 

Trim-Master 

1 

U 

8 

250 

51.  Press  legs 

52.  Press  round  top 

Hoffman 

Hoffman 

25-30 

6 

7 

Uoo 

370 

53*  Pink  bottoms 

Chandler  Pink¬ 
ing  Machine 

is 

U 

1 

2, Uoo 

SU*  Examine  Sc  clean 
stains 

Hand 

9 

225 

1/  L  -  line  drive,  U  -  unit  drive. 

2 /  Output  shows  the  performance  of  the  reporting  establishment 
and  does  not  represent  the  rated  capacity  of  the  machinery  or  equipment. 

2/  This  firm  performs  three  operations  at  this  point:  (1)  "clean 
and  remove  Soabar  tickets,"  data  refer  to  this  operation* (2)  "sew  on 
tickets  by  machine",  three  machines.  Singer  S Hi-31,  1  year  of  age, 
unit  drive,  one  operator,  1,200  pants  per  worker-day*  (3)  "trim  belt 
loops  and  open  watch  pocket,"  hand  operation,  four  operators,  500  pants 
per  worker-day. 
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Table  15.  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A,.,  1950 


Plant  D*'  -  Men’s  V/ inter  Suits 


Operations  on 

Name  and  model 

Number  of 

Worker' s 

sack  coats 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

FOREPARTS 

1.  Pipe  seams.  (1,11*) 

Singer  96-1*0 

5 

300-350 

2.  Sew  darts. 

3.  Tape  front  armhole 

Singer  96-1*0 

7 

250 

fore  and  shoulder. 

Singer  96-1*0  (Done 

5 

350 

after  12) 

!*•  Press  darts. 

Hoffman  Jumper  Press 

1* 

l*oo-i*5o 

POCKETS 

5.  Make  welt. 

Singer  96-1*0 

3 

500-600 

6.  Mark  welt. 

Done  by  Pocket  Marker 

7*  Sew  on  welt.  ) 

8.  Piece  pocket.) 

Singer  96-1*0 

17 

100 

9.  Sew  on  welts. 

Not  done 

10.  Cut  mouth. 

11.  Finish  and  tack 

(See  7  and  8) 

pocket  welt. 

Singer  96-10 

17 

100 

12.  Baste  pocket  mouth. 

Singer  55-5 

2 

800 

13.  Press  pockets. 

Hoffman 

3 

550 

BACKS 

11*.  Pipe  seams. 

(See  l) 

15.  Close  back  seam. 

16.  Make  back  and  pocket 

Singer  96-1*0 

3 

550 

lining.  (16,33-37) 

Singer  96-1*0 

17 

100 

17.  Press  lining. 

(17,38) 

1* 

U25-l»50 

18.  Baste  canvas. 

(18,26,27) 

Singer  Jumper  #12 

10 

150-175 

19.  Pair  in  back  and 

fore. 

Hand 

1 

1,600-1,700 

20.  Close  side  seams. 

Singer  96-1*0 

1* 

S5o 

21.  Tape  back  armhole. 

22.  Press  side  back  and 

Singer  96-1*0 

3 

550 

armholes. 

Jumper 

3 

55o 

FRONTS 

23.  Press  canvas. 

Buy  all  pressed 

*Plant  D  -  This  plant  employs  over  1,000  workers.  It  is  an  inside 
shop  using  the  progressive  bundle  system  of  production,  and  manufactures 
grade  3  suits.  The  plant  comprises  sponging,  cutting  and  making  depart¬ 
ments.  Worker1 s  output  is  based  on  actual  time*  All  machines  are  on 
group  drive  and  are  an  average  age  of  15  years.  Production  is  planned 
to  make  1,600  suits  per  day. 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker's 
output  per 

8 -hr.  day 

2l*.  Pair  in  canvas. 

Hand 

1 

1,600-1,700 

25*  Mark  break. 

Not  done 

26.  Canvas  foreparts. 

(See  IS) 

27.  Baste  on  bridle 

(See  18) 

28.  Pad  lapels  and 

bridle. 

American  Blindstitch 

8 

200 

29.  Press  fronts. 

Hoffman 

2 

1,000 

30.  Shape. 

Hand 

11 

150 

31.  Cut  round  canvas. 

Hand 

2 

800 

32.  Pipe  bottoms. 

Singer  96-10 

2 

800 

LINING 

33.  Piece  up  lining.  ) 

3U.  Piece  lining  pocket .) 

35.  Make  lining  pocket.  ) 

(See  16) 

36.  Sew  round  lining  ) 

pocket.  ) 

37.  Stitch  stay.  ) 

38.  Press  lining. 

(See  17) 

39.  Pair  in  lining  with 

coat. 

Hand 

1 

1,600 

IiO.  Baste  under. 

Singer  Jumper 

6 

275 

Ill •  Sew  round. 

Singer  96— Ul 

8 

200 

U2 .  Fasten  tapes. 

American  Blindstitch 

2 

800 

U3.  Press  tapes. 

Hoffman 

2 

800 

hh»  Press  edge  seam 

open. 

Jumper 

h 

h00 

U5.  Trim  facings  and 

turn  out. 

Hand 

h 

hoo 

U6.  Baste  edges  and 

bottom. 

Singer  iilOW-100 

8 

200 

Il7.  Bluff  edges. 

Lewis  Model  17 

3 

550 

U8.  Fasten  bottoms. 

Lewis  Model  17 

2 

800 

U9*  Flat  baste  facing. 

Singer  Jumper 

6 

250 

50.  Baste  lining. 

Singer  Jumper 

8 

200 

51.  Fasten  facings. 

Lewis  Model  17 

3 

550 

52.  Set  edges. 

Hoffman 

2 

800 

53.  Fell  lining  side 

seams  and  bottoms. 

Lewis  Model  30 

5 

350 

5U.  Trim  canvas  at  arm- 

hole,  shoulder  and 

gorge. 

Hand 

2 

800 

55.  Close  shoulders. 

Singer  96-10 

h 

U00-k50 

56.  Press  open 

shoulders. 

Jumper 

3 

550 

57.  Mark  neck  inlay. 

Hand 

2 

800 

242401*  0—53—  7 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker's 

sack  coats 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

58.  Seam  under-collar 

and  canvas. 

Singer  96-10 

2 

800 

59.  Press  seam. 

Not  done 

60.  P^d  under-collar. 

American  Blindstitch 

2 

800 

TOP-COLLAR 

61.  Press  and  stretch 

top-collar. 

Gas  Iron 

2 

800 

62.  Shape  top-collar. 

63.  Pair  in  top-and 

Not  done 

under-collar  with 
coat. 

Hand 

1 

1,600-1,700 

6U.  Baste  on  under- 

collar 

Singer  2U-33 

2 

l,li00 

65.  Press  in  under- 

collar 

Hoffman 

1 

1,600-1,700 

66.  Shape  under-collar. 

67.  Fasten  bridles  and 

Hand 

3 

550 

baste. 

Not  done 

68.  Draw  breaks. 

69.  Fell  under-collar. ) 

70.  Fell  collar  edge.  ) 

Not  done 

Singer  96-10 

2 

800 

SLEEVE 

71.  Close"  front  seam. 

Singer  96-10 

h 

1*00 

72.  Press  forearm  seam. 

Jumper 

2 

800 

73.  Tack  cuff  canvas. 

American  Blindstitch 

1 

1,600-1,700 

7U.  Mark  and  sew  vent. 

75.  Baste  bottom  of 

Singer  96-10 

6 

250-275 

sleeve . 

Singer  2U-33 

1 

1,600-1,700 

76.  Press  cuff. 

77.  Sew  elbow  seam  and 

Not  done 

tack  vent. 

Singer  96-10 

5 

300-350 

78.  Press  elbow  seam. 

79.  Close  sleeve  lining 

Jumper 

2 

800 

seams. 

Singer  96-10 

5 

350 

80.  Pair  in  sleeve 

lining. 

Hand 

1 

1,600-1,700 

81.  Tack  sleeve  lining 

to  sleeve  seams. 

Singer  96-10 

k 

Uoo 

82.  Fell  bottoms  of 

sleeves. 

Lewis  Cylinder  16-17 

h 

1*00 

83.  Turn  and  press 

sleeve. 

Hand 

2 

600 

81*  •  Pair  in  sleeves. 

Hand 

1 

1,600-1,700 

85.  Sew  in  sleeves. 

Singer  96-10 

16 

100 

86.  Press  armhole. 

87.  Baste  armhole  and 

Jumper 

10 

150 

insert  pad. 

Singer  Jumper 

10 

150 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker's 

sack  coats 

number  of  machinery 

workers 

output  per 
8-hr.  day 

88,  Felling 

89.  Mark  and  cut  button- 

Hand 

130 

30-1*0 

holes. 

Hand 

2 

800 

90.  Make  buttonholes. 

Reece  Button  Hole 

1* 

1*00 

91.  Pull  bastings. 

Hand 

17 

100 

92,  Press  edges. 

93*  Press  collars  and 

Hoffman 

5 

350 

shapes. 

Hoffman 

10 

1U0 

91*.  Remove  impressions 

of  collar  and 

shapes  (91*,  97). 

Hoffman 

8 

200 

95.  Press  fronts. 

Hoffman 

9 

175 

96.  Mark  and  sew  buttons 

,  Hand 

3 

550 

97*  Press  elbows. 

98.  Press  sleeves.  ) 

(See  9k) 

99.  Press  side  seams.) 

100.  Press  backs.  ) 

101.  Press  shoulders  and 

Hoffman 

11* 

120 

armholes. 

Hoffman 

2k 

68 

102.  Touch  up  with  Hand 

Iron. 

Hand 

11 

lkk 

103.  Roll  lapels. 

Hoffman 

3 

550 

Plant  D  - 

Men's  Winter  Suits  -  Continued 

Name  and  model 

Number  of 

Worker's 

Operations  on  pants 

number  of  machinery 

workers 

output  per 
8-hr.  day 

FRONTS 

1.  Serge  in"  and  out  leg 

seams  and  fork  run, 
taking  in  fork  stay. 

Merrow  A3-Dwl 

3 

650 

2.  Sew  in  pleats. 

Singer  2l*-33 

2 

800 

3.  Press  pleats. 

1*.  Sew  on  pocket  facing 

Not  done 

turning  in;  (Bottom 
of  facing  shaped). 

Singer  96-10 

5 

1*00 

5.  Sew  pockets  and  fac- 

ing  to  front;  nick 
seam  at  both  ends  of 
stitching. 

Not  done 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker' s 
output  per 
8 -hr.  day 

6.  Turn  back,  pipe. 

turn  in  and  sew 
down  inside  edge  of 
pocket  facing. 

Not  done 

7.  Sew  pocket,  tack 

mouth  top  and  bottom 
nick  facing  of  pock¬ 
et  below  bottom; 
tack  and  pair  off 
surplus  facing  at 
top. 

Not  done 

8.  Sew  zip  to  left  fly 

on  twin  needle  tak- 

ing  in  lining;  sew 
right  fly  to  zip. 

Singer  96-10 

2 

1,000 

9*  Trim  zip  level  with 

top  of  fly;  sew  jean 
stay  to  left  fly 
top. 

Not  done 

10.  Sew  fly  lining  to 

right  fly. 

Singer  96-10 

1 

2,000 

11.  Nick  front  for  fly; 

sew  left  fly  to 
front. 

Not  done 

BACKS 

12.  Serge  in  and  cut  leg 

seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 

seam. 

Me  mow  A3EW1 

3 

650 

13*  Sew  darts. 

Singer  96-10 

3 

6£0 

lk»  Press  darts. 

Jumper 

2 

1,000 

15>.  Mark  hip  pockets. 

16.  Lay  pocket,  back  and 

Hand 

2 

1,000 

facing  with  drilled 
holes  in  pocketing 
in  line  with  hip 
pocket  mark;  sew  a- 
cross  on  twin  needle 
m/c  with  knife  be¬ 
tween  needles  cut¬ 
ting  as  sewing. 

Not  done 

17.  Make  bottom  welt; 

turn  in  facing  and 
sew  down  in  pocket. 

Singer  96-10 

100 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker' s 
output  per 
8-hr.  day 

18.  Sew  each  side  of 

pocket,  using  knife 
trimmer. 

19.  Turn  out  hip  pocket; 

catch  ends;  insert 
tab  on  left  hip 
only;  loop  for  but¬ 
ton. 

20.  Mark  and  sew  button 

to  hip  pocket  (L). 

21.  Sew  round  hip 

pocket. 

Not  done 

Not  done 

Not  done 

Singer  96-10 

3 

650 

22.  Pair  in  backs  and 

fronts,  insert  gar¬ 
ment  ticket,  in  hip 
pocket. 

Hand 

1 

2,000 

23.  Close  side  seams 

from  top  to  bottom 
(23,31) 

Singer  96-10 

7 

300 

2lu  Make  belt  loops  for 
waist  band. 

Singer  Looper 

2 

1,000 

25.  Sew  on  waistband, 
including  6  or  7 
belt  loops. 

Singer  96-10 

6 

350 

26.  Press  open  seam  at 
pocket  mouth,  turn 
over  and  press 
down  lip  of  pocket, 
press  over  right 
fly  seam,  press 
back  left  fly. 

Jumper 

k 

5oo 

27.  Bar-tack  loops  on 
waistband,  side 
pockets,  hip  pock- 
ets.  (27,143). 

Singer  68 

7 

300 

28.  Sew  round  side 

pocket;  close  pock¬ 
et  to  stay. 

Singer  96-10 

h 

5oo 

29.  Serge  left  fly. 

Me r row  A3DW1 

1 

2,000 

30.  Make  watch  pocket  by 
serging  machine. 

Merrow  ABDW1 

1 

2,000 

31.  Sew  on  watch  pocket 

to  top  of  waist¬ 
band 

32.  Make  top  buttonhole. 

(See  23) 

Reece  Button  Hole 

1 

2,000 
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Plant  D  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 

Number  of 

Worker*  s 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

33*  Sew  on  top  button. 
3l*.  Fell  on  waistband 

Singer  175S  V-12 

1 

2,000 

lining. 

Not  done 

35.  Sew  side  of  waist- 

band  lining. 

Not  done 

36.  Sew  on  edge  of 

right  fly  to  waist¬ 
band  lining. 

Singer  96-10 

1 

2,000 

37.  Press  waistband  lin- 

ing  and  press  seam 
of  right  fly  lin¬ 
ing. 

Jumper 

3 

650 

38.  Stitch  left  fly. 

(See  1*2) 

39.  Check  waist  measure. 
1*0.  Sew  back  seam,  be- 

Hand 

1 

2,000 

ginning  3  in.  from 
crotch  and  make 
vent. 

Singer  96-10 

3 

650 

111.  Sew  on  6  suspender 

buttons,  inserting 
button  stay  to 
each. 

Singer  175S  V-12 

2 

1,000 

1*2.  Stitch  down  waist- 

band  lining  and 

close  right  fly 
edge  (1*2,38)* 

Singer  96 

7 

300 

1*3.  Bar-tack  loops  thru 

waistband. 

(See  2?) 

1*1* •  Close  in  leg  seams. 

Singer  96-10 

1* 

5oo 

1*5.  Close  crotch  seam. 
1*6.  Put  on  zip  runner 

Not  done 

and  staple  end  of 
zip. 

Singer  96-10 

2 

1,000 

1*7.  Tape  crotch. 

Not  done 

1*8.  Bar-tack  fly. 

1*9.  Press  side  seam,  in- 

Singer  51-10 

1 

2,000 

leg  seams,  and 
back  seams. 

Jumper 

1* 

5oo 

50.  Clean,  sew  on  tick- 

ets  and  remove 
Soabar  tickets. 

Hand 

16 

125 

51.  Press  legs. 

Hoffman 

5 

1*00 

52.  Press  round  top. 

Hoffman 

5 

1*00 

53.  Pink  bottoms. 

51*.  Examine  and  clean 

Northampton  Pinker 

l 

2,000 

stains. 

Hand 

5 

1*00 
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Table  15#  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 

Plant  E"  -  Men's  Winter  Suits 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker's 
output  per 

8 -hr.  day 

FOREPARTS 

1.  Book  seams.  1/ 

American  Blindstitch 

(Backs  and  fronts) 

1 

250 

2.  Sew  darts.  ) 

3.  Tape  front  armhole  ) 

Singer  21*1-12 

2 

135 

fore  and  shoulder.) 

1*.  Press  darts. 

New  York  Press 

1 

U50 

POCKETS 

5.  Make  welt  (5,b). 

Singer  21*1-12 

2 

135 

6.  Mark  welt. 

Hand 

1 

1,200 

7.  Sew  on  welt. 

Singer  21*1-12 

2 

135 

8.  Piece  pocket. 

(See  5) 

9.  Sew  on  welts.  ) 

10.  Cut  mouth  and  press) 

Singer  21*1-12 

1* 

65 

open .  ) 

11.  Finish  pockets. 

Hand 

1 

250 

12.  Baste  pocket  mouth. 

Singer  1*10W110 

1 

250 

13.  Press  pockets. 

New  York  Press 

1 

hSo 

BACKS 

11*  •  Pipe  seams. 

Not  done 

15.  Close  back  seam. 

Singer  21*1-12 

1 

250 

16.  Make  lining. 

Not  done 

17.  Press  lining. 

Not  done 

18.  Baste. 

Not  done 

19.  Pair  in  back  and 

fore  parts. 

Hand 

1 

5oo 

20.  Close  side  seams. 

Singer  21*1-12 

1 

250 

21.  Tape  back  armhole. 

Singer  21*1-12 

1 

300 

22.  Press  side  back 

and  armholes. 

New  York  Press 

1 

1*00 

FRONTS 

23.  Press  canvas. 

Hoffman 

1 

600 

*Plant  E  -  This  plant  employs  between  250  and  300  workers.  It  is 
an  inside  shop  using  the  bundle  system  of  production,  and  manufactures 
grade  1*  suits,  sport  coats  and  slacks.  The  plant  comprises  cutting, 
making  and  shipping  departments;  sponging  operations  are  contracted. 
Worker's  output  is  based  on  actual  time.  Unit  drive  machines  are  used 
throughout  the  sack  coat  shop,  and  line  drive  throughout  the  pants  shop 
with  average  age  of  machines  7  years  and  1 5  years  respectively.  Pro¬ 
duction  is  planned  to  make  250-300  suits  per  day. 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker*  s 

sack  coats 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

2l*.  Pair  in  canvas,  ) 
25*  Mark  break,  ) 

Hand 

1 

250 

26.  Canvas  foreparts.) 

27.  Baste  on  bridle. 

28.  Pad  lapels  and 

Singer  12W208 

1 

250 

bridle . 

American  Blindstitch 

Model  Dearborn  #9 

1 

i5o 

29.  Press  fronts. 

Hoffman 

1 

1*00 

30.  Shape.  ) 

31.  Cut  round  canvas.) 

32.  Book  bottoms 

Hand 

2 

135 

(32  and  1*8). 

American  Blindstitch 

and  Lewis  1*3 -2l* 

1 

250 

LINING 

33.  Piece  up  lining.  ) 
3l*.  Piece  lining  ) 

pocket.  ) 

35.  Make  lining  pocket.) 

36.  Sew  round  lining  ) 

'  pocket.  ) 

37.  Stitch  stay.  ) 

38.  Press  lining. 

39.  Pair  in  lining 

Hoffman 

1 

300 

with  coat. 

Hand 

1 

1*00 

1*0.  Baste  under. 

Singer  12W208 

1 

250 

1*1.  Sew  round. 

Singer  96-1*5 

2 

135 

1*2.  Fasten  tapes* 

Lewis  1*3 -2l* 

1 

250 

1*3*  Press  tapes. 

1*1*.  Press  edge  seam 

Hoffman 

1 

5oo 

open. 

New  York  Press 

1 

5o 

1*5.  Trim  facings  and 

turn  out. 

Hand 

1 

250 

1*6.  Baste. 

Singer  1*10W100 

1 

250 

1*7.  Bluff  edges. 

Lewis  2l*-12 

1 

250 

1*8.  Fasten  bottoms. 

(See  32) 

1*9.  Flat  baste  facing. 

Singer  12W208 

1 

250 

50.  Baste  lining. 

Singer  12W208 

1 

250 

51.  Fasten  facings. 

52.  Set  edges. 

American  Blindstitch 
Model  Dearborn 

Not  done 

1 

250 

53.  Fell  lining  side 

seams  and  bottoms. 

Lewis  30-23 

1 

125 

51*.  Trim  canvas  at  arm- 

30-21 

1 

12F 

hole  shoulder  and 
gorge. 

Hand 

1 

250 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker' s 

sack  coats 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

55*  Close  shoulders* 

56.  Press  open 

Singer  21*1-12 

2 

135 

shoulder. 

New  York  Press 

1 

600 

57.  Mark  neck  inlay. 

58.  Seam  under-collar 

Hand 

1 

350 

and  canvas  (58,60). 

Singer  21*1-12 

Lewis  2i* 

1 

250 

59.  Press  seam. 

New  York  Press 

1 

600 

60.  Pad  under-collar. 

(See  58) 

TOP- COLLAR 

61.  Press  and  stretch 

top-collar. 

New  York  Press 

1 

250 

62.  Shape  top-collar  ) 

(62,66).  ) 

63.  Pair  in  top- and  ) 

Hand 

1 

250 

under-collar  with) 
coat.  ) 

61*.  Baste  on  under- 

collar. 

Hand 

2 

125 

65.  Press  in  under- 

collar. 

Not  done 

66.  Shape  under-collar. 

67.  Fasten  bridles  and 

(See  62) 

baste. 

Hand 

1 

250 

68.  Draw  breaks. 

Not  done 

69.  Fell  under-collar. 

Hand 

3 

85 

70.  Fell  collar  edge. 

Hand 

2 

125 

SLEEVE 

71.  Close  forearm  seam. 

Singer  21*1-12 

1 

250 

72.  Press  forearm  seam. 

New  York  Press 

1 

600 

73 .  Tack  cuff  canvas .  ) 
7l*.  Mark  and  sew  vent.) 

Singer  21*1-12 

2 

175 

75.  Baste  cuff. 

Hand 

1 

250 

76.  Press  cuff. 

New  York  Press 

1 

5oo 

77.  Sew  hindarm  seam. 

Singer  21*1-12 

1 

250 

78.  Press  hindarm  seam. 

New  York  Press 

1 

5oo 

SLEEVE  LINING 

79.  Close  sleeve  lining 

seams. 

Singer  2l*l-l 

1 

5oo 

80.  Pair  in  sleeve  ) 

lining.  ) 

81.  Tack  sleeve  lining) 

Singer  21*5-3 

1 

250 

to  cuff .  ) 

82.  Baste  sleeve  lin- 

ing  to  cuff. 

Hand 

1 

250 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker' s 
output  per 

8 -hr.  day 

83 .  Turn  and  press  ) 
sleeve.  ) 

Hand 

1 

250 

81*.  Pair  in  sleeves.) 

85.  Sew  in  sleeves. 

Singer  21*5-3 

1* 

65 

86.  Press  armhole. 

New  York  Press 

2 

165 

87.  Baste  armhole  and 

Hand 

h 

65 

insert  pad. 

Hand 

2 

125 

88.  Felling. 

Hand 

16 

16 

89.  Mark  and  cut  but¬ 
ton  holes 

Reece  Buttonhole 

1 

600 

90.  Make  buttonholes. 

Hand 

10 

25 

91.  Pull  bastings. 

Hand 

1* 

65 

92.  Press  edges. 

Hoffman 

1 

250 

93.  Press  collars  and) 
shapes.  ) 

9l*.  Remove  impressions) 

Hoffman 

1 

25o 

of  collar  and  ) 

shapes.  ) 

95.  Press  fronts. 

Hoffman 

1 

250 

96.  Mark  and  sew  but¬ 
tons  . 

Hand 

5 

5o 

97.  Press  elbows.  ) 

98.  Press  sleeves.) 

Hand 

6 

1*5 

(97,98,102)  ) 

99.  Press  side  seams.) 
100.  Press  backs.  ) 

Hoffman 

1 

250 

101.  Press  shoulder  and 
armholes. 

Hoffman 

1 

250 

102.  Touch  up  with  Hand 

Iron. 

103.  Roll  lapels. 

(See  97,98) 

Hoffman 

1 

250 

1/  Cloth  is  turned  under  at  seams.  Each  sack  coat  requires  ap¬ 
proximately  one  inch  more  of  cloth  as  a  result. 


-  96  - 


Plant  E  -  Men’s  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Number  o: 
workers 

'  Worker’ s 
output  per 

8 -hr.  day 

FRONTS 

1,  Serge  in  and  out  leg 
seams  and  fork  run, 
taking  in  fork  stay 
(1  and  12), 

Merrow 

1 

300 

2,  Sew  in  pleats. 

Singer  96-10 

1 

300 

3.  Press  pleats  and 
darts  (3, Ik, 26). 

New  York  Press 

1 

300 

U*  Sew  on  pocket  fac¬ 
ing,  turning  in; 
(bottom  of  facing 
shaped) • 

Singer  96-10 

1 

300 

5.  Sew  pockets  and  fac¬ 
ing  to  front;  nick 
seam  at  both  ends 
of  stitching. 

Singer  96-10 

h 

80 

6.  Turn  back,  pipe, 

turn  in  and  sew  down 
inside  edge  of  pock¬ 
et  facing.  (6,17,19, 
21,22) 

Singer  96-10 

3 

100 

7.  Sew  pocket,  tack 

mouth  top  and  bottom, 
nick  facing  of  pock-, 
et  below  bottom; 
tack  and  pair  off 
surplus  facing  at 
top. 

8.  Sew  zip  to  left  fly  ) 

on  twin  needle  tak-  ) 
ing  in  lining;  sew  ) 
right  fly  to  zip.  ) 

(See  5) 

Singer  96-10 
(No  twin  needle 
used) 

2 

200 

9.  Trim  zip  level  with  ) 
top  of  fly;  sew  jean) 
stay  to  left  fly  top.) 

10.  Sew  fly  lining  to  ) 

right  fly.  ) 

11.  Nick  front  for  fly;) 

Singer  96-10 

1 

300 

sew  left  fly  to  ) 

front.  ) 

BACKS 

12.  Serge  in  and  out  leg 
seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 
seam. 

(See  1) 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Number  of 
workers 

13.  Sew  darts. 

Singer  96-10 

1 

lli.  Press  darts. 

(See  3) 

15 .  Mark  hip  pockets  ) 

16.  Lay  pocket,  back  ) 

and  facing  with  ) 

drilled  holes  in  ) 
pocketing  in  line  ) 
with  hip  pocket  ) 

112W127 

1 

mark;  sew  across  ) 
on  twin  needle  m/c) 
with  knife  between) 
needles  cutting  as) 
sewing.  ) 

17.  Make  bottom  welt; 
turn  in  facing  and 
sew  down  in  pocket. 

(See  6) 

18.  Sew  each  side  of 

pocket,  using 
knife  trimmer. 

Not  done 

19.  Turn  out  hip  pocket; 
catch  ends;  insert 
tab  on  left  hip 
only;  loop  for 
button • 

(See  6) 

20.  Mark  and  sew  buttons 
to  hip  pocket  (L) 
and  suspender  but- 

Union  Special  175-5 

1 

tons.  (20, hi) 

21.  Sew  round  hip 
pocket. 

(See  6) 

22.  Pair  in  backs  and 
fronts  insert  gar¬ 
ment  ticket,  in 
hip  pocket. 

(See  6) 

23.  Close  side  seams 

from  top  to  bottom. 

Singer  96-10 

1 

2U.  Make  belt  loops  for 
waistband  and 

Merrow  Serges 

serge  left  fly. 

American  Blindstitch 

(21*,  29) 

Model  #9 

1 

25.  Sew  on  waistband, 
including  6  or  7 
belt  loops. 

Singer  96-10 

1 

Worker' s 
output  per 
8 -hr.  day 


500 


300 


600 


300 


300 

300 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 


26.  Press  waistband 

seam . 

Press  open  seam  at 
pocket  mouth,  turn 
over  and  press 
down  lip  of  pocket, 
press  over  right 
fly  seam,  press 
back  left  fly. 

27.  Bar-tack  loops  on 

waistband,  side 
pockets,  hip 
pockets. 

28.  Sew  round  side 

pocket;  close 
pocket  to  stay. 

29.  Serge  left  fly. 

30.  Make  watch  pocket  ) 

by  serging  mach-  ) 
ine.  ) 

31.  Sew  on  watch  pocket) 

to  top  of  waist-  ) 
band.  ) 

32.  Put  in  snaps  on 

waistband. 

33.  Corner  left  and 

right  flys.  (33, 

36) 

3U.  Sew  on  waistband 
lining  and  tape 
crotch.  ( 3U,U7 ) 

35.  Sew  side  of  watch 

pocket  to  waist¬ 
band  lining. 

36.  Sew  on  edge  of 

right  fly  to  waist¬ 
band  lining. 

37.  Press  waistband 

lining  and  press 
seam  of  right  fly 
lining. 

38.  Stitch  left  fly. 

39.  Check  waist  measure) 
1*0.  Sew  back  seam,  be-  ) 

ginning  3  in.  from) 
crotch  and  make  ) 
vent .  ) 


Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker' s 
output  per 
8-hr.  day 

New  York  Press 

1 

1,000 

(See  3) 

Singer  68-32 

1 

300 

Singer  96-10 
(See  2k) 

(See  5) 

1 

500 

Not  done 

Singer  96-10 

1 

300 

Union  Special 

Not  done 

(See  33) 

1 

300 

New  York  Press 

Not  done 

1 

500 

Singer  96-10 

2 

150 
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Plant  E  -  Men's  Winter  Suits  -  Continued 


Name  and  model 

Number  of 

Worker' s 

Operations  on  pants 

number  of  machinery 

workers 

output  per 

8 -hr.  day 

1*1.  Sew  on  6  suspender 

buttons,  inserting 
buttons  stay  to 
each. 

(See  20) 

1*2.  Stitch  down  waist- 

band  lining  and 
close  right  fly 
edge. 

Singer  96-10 

1 

300 

1*3.  Bar  tack  loops  thru 

waistband.  (1*3, 1*6) 

Reece  Buttonhole 

Singer  68-32  and 
buttonhole 

1 

300 

1*1*.  Close  in-leg  seams.) 

Union  Special 

1*5.  Close  crotch  seam.  ) 
1*6.  Put  on  zip  runner 

51300G 

1 

300 

and  staple  end  of 
zip. 

(See  1*3) 

1*7.  Tape  crotch. 

(See  3U) 

1*8.  Bar  tack  fly. 

1*9.  Press  side  seam, 

Singer  68-32 

1 

300 

in-leg  seams,  and 
back  seams. 

New  York  Press 

1 

500 

50.  Clean,  sew  on  tick- 

ets  and  remove 
Soabar  tickets. 

Hand 

2 

150 

51.  Press  legs. 

Hoffman 

i/ 1 

250 

52.  Press  round  top. 

Hoffman 

yi 

225 

53.  Pink  bottoms. 

51*.  Examine  and  clean 

Not  done 

stains. 

Hand 

l 

300 

1/  One  relief  man  helps  on  operations  5l  and  52. 
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Table  15.  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 

Plant  F"  -  Men's  Winter  Suits 


Operations  on 
sack  coats 

Machinery  and  equipment 

^Number 

Worker*  s 
output  pe: 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

of 

workers 

FOREPARTS 

1.  Pipe  front  and 

back  seams.  (1,  ll*) 

Singer  21*1-12 

3 

L 

1 

300 

2.  Sew  darts. 

Singer  96-87 

L 

2 

200 

3.  Tape  front  arm- 

hole  fore  and 

shoulder. 

Singer  2l*5-l 

3 

L 

1 

300 

1*.  Press  darts. 

Hoffman 

10 

U 

1 

1*00 

POCKETS 

5.  Make  welt. 

Singer  21*5-1 

3 

L 

1 

600 

6.  Mark  welt. 

Hand  (Metal 

Template) 

1 

600 

7.  Sew  on  welt. 

Singer  96-80 

(Breastpocket) 

10 

L 

1 

250 

8.  Piece  pocket. 

Singer  96-10 

15 

L 

1 

1*00 

9.  Sew  on  welts. 

Singer  96-80 

(Side  Pockets) 

10 

L 

1 

250 

10.  Cut  mouth.  ) 

Hand 

Press  open.  ) 

Not  done 

11.  Finish  pockets.) 

Singer  96-10 

10 

L 

1 

260 

12.  Baste  pocket 

mouth. 

Singer  1*10W101 

5 

L 

1 

300 

13.  Press  pockets. 

Hoffman  TP2 

5 

U 

1 

1*00 

BACKS 

11*.  Pipe  seams. 

(See  1) 

15.  Close  back  seam. 

Singer  21*1-12 

3 

L 

1 

600 

16.  Make  lining. 

Not  done 

17.  Press  lining. 

Not  done 

18.  Baste. 

Not  done 

19.  Pair  in  back  and 

fore  parts. 

Hand 

1 

1*00 

u 

Plant  F  -  This  plant  employs  between  500  and  600  workers 0  It  is 
an  inside  shop  using  the  bundle  system  of  production  and  manufactures 
grade  24*  men's  suits,  topcoats,  sport  jackets  and  slacks.  The  plant 
comprises  cutting,  making,  and  shipping  and  receiving  departments; 
sponging  and  shrinking  are  contracted.  Workers'  output  is  based  on 
actual  time.  Drives  used  in  the  sack  coat  shop  are  indicated  in  the 
table;  unit  drive  is  used  exclusively  in  the  pants  shop.  Production  is 
planned  to  make  300  to  1*00  suits  per  day. 


Footnotes  at  end  of  table. 
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Plant  F  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker' s 
output  per 
8-hr.  day 

Name  and  model 
number 

Average 

age 

Drive 

1/ 

20.  Close  side  seams. 

Singer  2U5-2 

3 

L 

1 

Uoo 

21.  Tape  back  arm- 

hole. 

Union  Special 

90292 

5 

L 

1 

U00 

22.  Press  side  back 

and  armholes. 

Hoffman  LV-lU 

5 

U 

1 

Uoo 

FRONTS 

23.  Press  canvas. 

Not  done 

2U •  Pair  in  canvas. 

Hand 

1 

600 

25.  Mark  break.  ) 

26.  Canvas  fore-  ) 

Singer  12W206 

parts.  ) 

(2  workers  do 

27.  Baste  on  bridle.) 

all  3  opera- 

tions) 

15 

U 

2 

175 

28.  Pad  lapels  and 

bridle. 

Dearborn  Blind- 

stitch  Model 

#9 

10 

L 

1 

Uoo 

29.  Press  right  and 

left  fronts. 

Hoffman  VT3U-L 

10 

U 

1 

5oo 

30.  Shape. 

Hand 

1 

300 

31.  Cut  round  Canvas. 

Hand 

1 

5oo 

32.  Pipe  bottoms. 

Singer  2U5-2 

5 

L 

1 

5oo 

LINING 

33.  Piece  up  lin-  ) 

Singer  2U5-1 

ing.  ) 

(2  workers  do 

3U.  Piece  lining  ) 

both  opera- 

pocket.  ) 

tions) 

5 

L 

2 

200 

35.  Make  lining  ) 

Singer  2U1-12 

pocket.  ) 

(3  workers  do 

36.  Sew  round  lin-) 

all  3 

ing  pocket.  ) 

operations) 

5 

L 

3 

100 

37.  Stitch  stay.  ) 

38.  Press  lining. 

New  York  Press 

U-l 

10 

U 

1 

Uoo 

39.  Pair  in  lining 

with  coat. 

Hand 

1 

5oo 

U0.  Baste  under. 

Hand 

2 

i5o 

ill.  Sew  round. 

Singer  2U5-U 

5 

L 

1 

250 

U2 .  Fasten  tapes. 

Blindstitch  B88 

10 

L 

1 

5oo 

h3.  Press  tapes. 

Not  done 

UU.  Press  edge  seam 

open. 

Hoffman  LJ-lU 

10 

U 

1 

5oo 

U5.  Trim  facings  and 

turn  out. 

Hand 

1 

300 

Footnotes  at  end  of  table. 
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Plant  F  -  Men’s  Winter  Suits  -  Continued 


Operations  on 

Machinery  and  equipment 

Number 

Worker' s 

sack  coats 

Name  and  model 

Average 

Drive 

of 

output  pe; 

number 

age 

y 

workers 

8 -hr.  day 

1*6.  Baste. 

American  Blind- 

stitch  EWB1 

10 

L 

1 

300 

1* 7.  Bluff  edges. 

Lewis  Lock- 

stitch  2U— 12 

1 

L 

1 

300 

1*8.  Fasten  bottoms. 

Lewis  Lock- 

stitch  72SX2 

10 

L 

1 

500 

1*9.  Flat  baste  fac- 

ing. 

Singer  12W206 

10 

U 

1 

300 

50.  Baste  lining. 

Hand 

3 

100 

(50,510 

5l.  Fasten  facings. 

Dearborn  938 

10 

L 

1 

l*oo 

52.  Set  edges. 

53.  Fell  lining  side 

Not  done 

seams  and 

Lewis  Lock- 

bottoms . 

stitch  30-22 

10 

L 

1 

300 

51*.  Trim  canvas  at 

armhole,  shoul¬ 
der  and  gorge. 

(See  50) 

55.  Close  shoulders. 

56.  Press  open 

Singer  21*5-1 

5 

L 

1 

1*00 

shoulders . 

New  York  Press 

Gii 

20 

U 

1 

700 

57.  Mark  neck  inlay. 

58.  Seam  unde r-c oil aw 

(See  61*) 

and  canvas. 

Singer  96-80 

15 

L 

1 

600 

59.  Press  seam. 

Hoffman  LCF7 

10 

U 

1 

1,000 

60.  Pad  under-collar* 

Dearborn  Blind- 

stitch  Model 
#9 

10 

L 

1 

700 

TOP-COLLAR 

61.  Press  and  stretch 

top-collar. 

Not  done  2/ 

62.  Shape  top-collar. 

63 .  Pair  in  top-  and 

Not  done 

under-collar 
with  coat. 

Hand 

1 

1,000 

61*.  Baste  on  under- 

collar  (61*, 57) 

Hand 

1* 

95 

65.  Press  in  under- 

collar. 

Not  done 

66.  Shape  under- 

collar. 

Not  done 

67.  Fasten  bridles 

and  baste. 

Not  done 

Footnotes  at  end  of  table. 
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Plant  F  -  Men’s  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

.Number 

Worker' s 

Name  and  model 

Average  Drive 

of 

output  pe: 

number 

age 

1/ 

workers 

8 -hr.  day 

68.  Draw  breaks. 

69.  Fell  under- 

Not  done 

collar. 

(See  88) 

70.  Fell  collar  edge. 

Singer  107W12 

10 

L 

1 

300 

SLEEVE 

71.  Close  forearm 

seam. 

Singer  96-80 

15 

L 

1 

500 

72.  Press  forearm 

seam. 

Hoffman  LCF7 

10 

U 

1 

500 

73.  Tack  cuff  can-) 

vas.  ) 

Singer  21*1-12 

5 

L 

1 

300 

7l*.  Sew  vent.  ) 

75.  Baste  cuff. 

Not  done 

76.  Press  cuff. 

New  York  Press 

U-l 

10 

U 

1 

500 

77.  Sew  hindarm 

seam. 

Singer  21*1-12 

5 

L 

1 

300 

78.  Press  hindarm 

seam. 

New  York  Press 

T-2 

10 

U 

1 

500 

SLEEVE  LINING 

79.  Close  sleeve 

lining  seams. 

Singer  96-87 

15 

L 

1 

1*00 

80.  Pair  in  sleeve 

lining. 

Not  done 

81.  Tack  sleeve  lin- 

ing  to  sleeve 

seam. 

Singer  96-87 

15 

L 

1 

300 

82.  Baste  sleeve  ) 

lining  to  cuff.) 

Hand 

1 

300 

83.  Turn  sleeve.  ) 
81*.  Pair  in  sleeves. 

Hand 

1 

500 

85.  Sew  in  sleeves. 

Singer  96-87 

10 

L 

2 

135 

Singer  21*1-12 

86.  Press  armhole. 

Hoffman  LG-16 

10 

U 

2 

200 

New  York  Press 

10 

87.  Baste  armhole 

and  insert  pad. 

Hand 

5 

90 

88.  Felling,  (88,69) 

Hand 

15 

20 

$9.  Mark  and  cut  ) 

Mark  by  hand. 

buttonholes.  ) 
90.  Make  button"  ) 
holes.  ) 

cut  by  Reece 
Machine . 

Reece  button- 

hole  Machine 

10 

U 

1 

300 

Footnotes  at  end  of  table. 
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Plant  F  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker's 

Operations  on 
sack  coats 

Name  and  model 
number 

Average 

age 

Drive 

i/ 

of 

workers 

output  pe. 
8 -hr.  day 

91.  Pull  bastings. 

Hand 

3 

110 

92.  Press  edges. 

93.  Press  collars 

Hoffman  TD9 

3 

U 

1 

300 

and  shapes. 

Hoffman  TK26 

1 

U 

1 

300 

9li.  Remove  impres- 

sions  of  collar 
and  shapes. 

Hoffman  TK26 

1 

u 

1 

300 

95.  Press  fronts. 

96.  Mark  and  sew 

Hoffman  V033R 

5 

u 

1 

300 

buttons . 

Hand 

h 

80 

97.  Press  elbows. 

Hoffman  MXJ25 

5 

u 

1 

300 

98.  Press  sleeves.) 

99.  Press  side  ) 

Hoffman  MXJ26, 

seams.  ) 

MXU27 

5 

u 

2 

150 

100.  Press  backs.  ) 

101.  Press  shoulders 

and  armholes. 

Hoffman  VG5SM 

3 

130 

102.  Touch  up  with 

Hand  Iron. 

Koenig  Gas  Hand 

Iron 

3 

100 

103.  Roll  lapels  and 

collar. 

Hoffman  MXU27 

5 

u 

1 

300 

1/  L  -  line  drive,  U  -  unit  drive. 

2/  "Open"  collar  not  made.  Company  makes  a  "Sandwich"  collar, 
i.e.  top- and  under-collar  made  as  one  piece. 


Plant  F  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Machinery  and  equipment 

Number 

of 

workers 

Worker' s 
output  pe: 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

FRONTS 

1.  Serge  in  and  out 
leg  seams  and 
fork  run,  taking 

Merrow  A-2F 

3 

1 

300 

in  fork  stay.  (1,1 2) 
2.  Sew  in  pleats. 

S2U1-12 

5 

1 

5oo 

3.  Press  pleats. 

Not  done 
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Plant  F  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Worker's 
output  per 
8 -hr.  day 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

LUFiu  t?x 

of 

workers 

1*.  Sew  on  pockets  fac¬ 
ing,  turning  in; 
(bottom  of  facing 

1-1/2 

shaped) . 

5.  Sew  pockets  and  fac¬ 
ing  to  front;  nick 
seam  at  both  ends  of 

Singer  2l*l-3 

1 

900 

stitching. 

6.  Turn  back,  pipe,  turn 
in  and  sew  down  in¬ 
side  edge  of  pocket 

Singer  21*1-12 

1 

1 

1*00 

facing. (6, 17, 19) 

7.  Sew  pocket,  tack 
mouth  top  and  bot¬ 
tom,  nick  facing  of 
pocket  below  bottom; 
tack  and  pair  off 
surplus  facing  at 

Singer  96-107 

10 

3 

90 

top. 

8.  Sew  zip  to  left  fly  ) 
on  twin  needle  tak-) 
ing  in  lining;  sew  ) 
right  fly  to  zip.  ) 

Singer  21*1-13 

Singer  112Wll*0 

1 

1 

300 

(8,9)  ) 

9*  Trim  zip  level  with  ) 
top  of  fly;  sew  ) 

jean  stay  to  left  ) 
fly  top.  ) 

10.  Sew  fly  lining  to  ) 

right  fly. (10,11)  ) 

11 o  Nick  front  for  fly;  ) 
sew  left  fly  to  ) 

Twin  needle 
Singer  21*1-12 

10) 

2) 

1 

700 

front.  ) 

BACKS 

12.  Serge  in  and  out  leg 
seams,  taking  in 
crotch  lining  on 
side  seam;  serge 
seat  seam. 

Singer  21*1-13 

(See  l) 

1-1/2 

1 

1*50 

13.  Sew  darts. 

Singer  21*1-12 

2 

1 

600 

ll*.  Press  darts. 

1$.  Mark  hip  pockets. 

Koenig  Gas  Iron) 
Hand  ) 

na 

1 

700 

na  Not  available,. 
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Plant  F  -  Men’s  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker*  s 

Operations  on  pants 

Name  and  model 

Average 

of 

output  per 

number 

age 

workers 

8-hr.  day 

16. 

Lay  pocket,  back  and 

facing  with  drilled 
holes  in  pocketing 
in  line  with  hip 
pocket  mark;  sew 
across  on  twin 
needle  m/c  with  knife 
between  needles  cut¬ 
ting  as  sewing. 

Not  done 

17c 

Make  bottom  welt;  turn 

18. 

in  facing  and  sew 
down  in  pocket© 

(See  6) 

Sew  each  side  of 

pocket,  using  knife 
trimmer. 

Not  done 

19. 

Turn  out  hip  pocket; 

catch  ends. 

(See  6) 

20. 

Mark  and  sew  button 

to  hip  pocket  (L)0 

Singer  75-391 

10 

1 

1,200 

21. 

Sew  round  hip  pocket. 

Singer  2lil-13 

1-1/2 

1 

900 

22. 

Pair  in  backs  and  ) 

fronts,  insert  ) 
garment  ticket,  in) 
hip  pocket.  ) 

Union  Special 

5oo 

23. 

Close  side  seams  ) 

51300G 

2 

1 

from  top  to  bottom) 

2ho 

Make  belt  loops 

for  waistband 

Blindstitch  88BL 

1 

1 

800 

25. 

Sew  on  belt  loops  to 

Singer  2U1-13 

trouser  top. 

(Hollywood  style 
trouser) 

1-1/2 

1 

500 

26. 

Press  open  seam  at 

pocket  mouth,  turn 
over  and  press  down 
lip  of  pocket,  press 
waistband  seam, 
press  over  right  fly 
seam,  press  back 

Hoffman  Jumper 

left  fly. 

LCF-16 

5 

1 

600 
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Plant  F  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Worker*  s 
output  per 
8 -hr.  day 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

■Number 

of 

workers 

27.  Bar-tack  side 

pockets,  hip  pock¬ 
ets,  fly,  watch- 
pocket.  (27,1*8) 

Singer  69-8 

1-1/2 

1 

1*00 

28.  Sew  round  side 
pocket;  close 
pocket  to  stay. 

Singer  21*1-13 

1-1/2 

1 

650 

29.  Serge  left  fly. 

Singer  -63 

15 

1 

1,600 

30.  Make  watchpocket 
by  Serging 

Machine 

31 •  Sew  on  watchpocket 
to  top  of  trouser. 

Not  done 

Singer  2lil-13 

1-1/2 

1 

900 

32.  Put  in  snaps  on 
waistband. 

33#  Corner  left  and 
right  flys. 

3i*.  Fell  on  waistband 
lining. 

Not  done 

Singer  2i*l-13 
Union  Special 

386975 

1-1/2) 

) 

5  ) 

1 

350 

35*  Sew  side  of  watch¬ 
pocket  to  waist¬ 
band  lining. 

36.  Sew  on  edge  of 

right  fly  to 
waistband  lining. 

37.  Press  waistband 

lining  and  press 
seam  of  right 
fly  lining. 

Not  done 

Not  done 

Hoffman  LCF-16 

5 

1 

600 

38.  Stitch  left  fly.  ) 

39.  Check  waist  ) 

measure •  ) 

1*0.  Sew  back  seam,  be-  ) 

Hand 

Singer  21*1-13 

2 

1 

300 

ginning  3  in.  from) 
crotch  and  make  ) 
vent.  ) 

1*1.  Sew  on  6  suspender 
buttons,  insert¬ 
ing  button  stay  to 
each. 

Singer  75-39 

2 

1 

900 

1*2.  Stitch  down  waist¬ 
band  lining  and 
close  right  fly 
edge. 

Lewis  Lockstitch 

16-Ul 

1-1/2 

1 

350 

1*3.  Bar-tack  loops  thru 
waistband. 

Singer  68-39 

1-1/2 

1 

5oo 
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Plant  F  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Worker' s 
output  per 
8 -hr.  day 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

-wumuer 

of 

workers 

1*1*.  Close  in-leg  seams.) 
1*5.  Close  crotch  seam.) 

Onion  Special 
51300G 

1-1/2 

1 

5oo 

1*6.  Put  on  zip  runner 
and  staple  end  of 
zip. 

Talon  Zip  Staple 
700-600 

1* 

1 

800 

1*7.  Tape  crotch. 

Singer  96-10 

10 

1 

800 

1*8.  Bar- tack  fly. 

1*9.  Press  side  seams, 
in-leg  seams,  and 
back  seams. 

(See  27) 

Zacharias  Steam 
Press 

5 

1 

700 

50.  Clean  and  remove 
Soabar  tickets. 

Hand 

2 

175 

Sew  on  tickets. 

Hand 

1 

600 

51.  Press  legs. 

Hoffman  VEl* 

6 

1 

1*00 

52.  Press  round  top. 

Hoffman  VB10 

6 

1 

350 

53.  Pink  bottoms. 

Chandler  X521 

5 

1 

850 

51*.  Examine  and  clean 
stains. 

Hand 

1 

800 
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Table  15 •  Operations,  equipment,  number  of  workers,  and  output  of 
men*s  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 


Plant  G*  -  Men*s  Winter  Suits 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker • s 
output  per 
8-hr,  day 

FOREPARTS 

1,  Pipe  seams 

Singer  2l|l-2 

1 

880 

2.  Sew  darts 

Singer  96-!iO 

5 

330 

3,  Tape  front  armhole 

Singer  96— 1|0 

3 

560 

fore  and  shoulder 

li,  Press  darts 

New  York  Press  K5V 

1* 

380 

POCKETS 

5,  Make  welt" 

Singer  96-iiO 

3 

1*55 

6,  Mark  welt 

Hand 

2 

1,100 

7,  Sew  on  welt 

Singer  31-15 

7 

168 

8,  Piece  pocket 

Singer  96-80 

2 

iiSS 

9,  Sew  on  welts 

Singer  31-15 

16 

81* 

10,  Cut  mouth 

Not  done 

Press  open 

Hoffman  LCF7 

1 

580 

11,  Sew  around  pockets 

Singer  96-85 

Finish  pockets 

Singer  96 -U5 

1-1/2 

1*55 

12,  Baste  pocket  mouth 

Singer  2li-33 

1 

625 

13,  Press  pockets 

Hoffman  TP 2 

1 

970 

BACKS 

ill.  Pipe  seams 

Singer  2l|l-2 

2 

1*1*0 

15,  Close  back  seam 

Singer  1|1-12 

1 

695 

(striped  material) 

16,  Make  lining 

(See  33) 

17,  Press  lining 

(See  38) 

18,  Baste 

(See  50) 

19.  Pair  in  back  and 

Hand 

1 

1,817 

fore  parts 

20,  Close  side  seams 

Singer  96— U0 

2 

k95 

21,  Tape  back  armhole 

Singer  96-80 

2 

630 

22,  Press  side  back  and 

Jasper  FGU-1 

3 

10,0 

armholes 

*Plant  G  -  This  plant  employs  over  1,000  workers.  It  is  an  inside 
shop  using  the  progressive  bundle  system  of  production,  and  manufactures 
grade  1*  men*s  suits,  topcoats  and  other  wearing  apparel,  The  plant 
comprises  sponging,  shrinking  and  finishing,  cutting  and  making  depart¬ 
ments,  Worker* s  output  is  based  on  actual  production  time0  Machines 
are  on  unit  drive.  Production  is  planned  to  make  about  U,Q00  suits  per 
day. 
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Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker ' s 

sack  coats 

number  of  machinery 

workers 

output  per 
8-hr.  day 

FRONTS 

23  o  Press  canvas 

New  York  Press  MCGR 

1 

1,755 

2h,  Pair  in  canvas) 

25.  Mark  break  ) 

Hand 

1 

1,250 

26.  Canvas  foreparts) 

Singer  512W208 

L 

206 

27 o  Baste  on  bridle  ) 

Singer  212W211 

O 

28.  Pad  lapels  and  bridle 

American  Blind  Stitch 
Dearborn  #9 

3 

1*70 

29 o  Press  fronts 

New  York  Press  MCGR 
( 1*  machines) 

2 

775 

30,  Shape  ) 

31.  Cut  round  canvas) 

Hand 

5 

187 

32.  Pipe  bottoms 

Singer  2l*l-2 

1 

1,375 

LINING 

33*  Piece  up  linings 

Singer  96-80 

5 

187 

(33,16) 

3l*.  Piece  lining  pocket) 
35 *  Make  lining  pocket  ) 
36.  Sew  round  lining  ) 

Singer  96-1*0 

10 

115 

pocket  ) 

37.  Stitch  stay  ) 

38 o  Press  lining 

Jasper  Fl*10 

3 

l)5o 

(38,17) 

1,1*00 

39.  Pair  in  lining  with 

Hand 

1 

coat 

1*0.  Baste  under 

Hand 

8 

153 

1*1.  Sew  round 

Singer  96-1*5 

1* 

255 

1*2.  Fasten  tapes 

American  Blind  Stitch 
Dearborn  #9A 

1 

670 

1*3 0  Press  tapes 

Jasper  FGU2 

1-1/2 

960 

1*1*.  Press  edge  seam  open 

Hoffman  H00-7 

1-1/2 

61*0 

1*5.  Trim  facings  and 

Hand 

3 

520 

turn  out 

1*6.  Baste 

Singer  2i*-33 

5 

325 

1*7.  Bluff  edges 

Lewis  2l* 

1 

500 

U8  o  Fasten  bottoms 

Lewis  17**13 

1-1/2 

780 

Ii9o  Flat  baste  facing 

Singer  12W211 

3 

560 

50.  Baste  lining  (50,18) 

Hand 

18 

68 

5l 0  Fasten  facings 

American  Blind  Stitch 
Dearborn  #9 

1 

865 

52.  Set  edges 

New  York  TD038 

2 

800 

53,  Fell  lining  side 

Lewis  30 

3 

370 

seams  and  bottoms 
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Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Number  of 
workers 

Worker ' s 
output  per 
8-hr0  day 

Sho  Trim  canvas  at  arm- 

Hand 

1 

1,050 

hole,  shoulder  and 
gorge 

55*  Close  shoulders 

Singer  96-80 

3 

U80 

56 o  Press  open  shoulders 

Hoffman  LG77 

2 

U85 

57 o  Mark  neck  inlay 

Hand 

1 

1,125 

58 o  Seam  uncfcr-collar  and 

Singer  31-15 

1 

1,115 

canvas 

59 ©  Press  seam 

Hoffman  LCF7 

1 

h,900 

60e  Pad  under-collar 

American  Blind  Stitch 
Dearborn  #9 

1 

1,100 

TOP-COLLAR 

61 o  Press  and  stretch 

Hoffman  TK18 

2 

2,750 

top-collar 

62 e  Shape  top-collar 

Not  done 

63 o  Pair  in  top-  and  ) 

under-collar  with  ) 

Hand 

3 

h20 

coat  ) 

6h0  Baste  on  under-  ) 

collar  ) 

65c  Press  in  under- 

Hoffman  H00-7 

1 

U,55o 

collar 

66,  Shape  under-collar 

Hand 

2 

690 

67 o  Fasten  bridles  and 

Hand 

21 

68 

baste 

68,  Draw  breaks 

69,  Fell  under-collar 

Singer  96-1+C 
(See  88) 

h 

li30 

70*  Fell  collar  edge 

Hand 

8 

173 

SLEEVE 

71c  Close  forearm  seam 

Singer  96-80 

2 

765 

72,  Press  forearm  seam 

New  York  Press  K5V 

2 

1,006 

73 o  Tack  cuff  canvas 

Singer  96 — U0 

1 

730 

7ho  Mark  and  sew  vent 

Singer  96-l;0 

2 

730 

75©  Baste  cuff 

Singer  2li-33 

1 

780 

760  Press  cuff 

Hoffman.  3CB20 

1 

2,180 

77c  Sew  hindarm  seam 

Singer  96-U0,  96-80 

3 

h00 

78,  Press  hindarm  seam 

Jasper  FSB1 

2 

800 

SLEEVE  LINING 

79©  Close  sleeve  lining 

Singer  96-80 

2 

525 

seams 

80,  Pair  in  sleeve  lining) 

81,  Tack  sleeve  lining  ] 

Singer  96-80 

2-1/2 

U60 

to  cuff  ] 
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Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on 

Name  and  model 

Number  of 

Worker' s 

sack  coats 

number  of  machinery 

workers 

output  per 
8-hr.  day 

82.  Baste  sleeve  lining 

Hand 

h 

330 

to  cuff 

83 0  Turn  and  press  sleeve 
81i0  Pair  in  sleeves 

Hand 

0 

1,600 

85.  Sew  in  sleeves 

Singer  31-15 

9 

120 

86 e  Press  armhole 

Jasper  FRM5 

New  York  Press  G5Y 

6 

160 

8? 0  Baste  armhole  and 

Hand 

25 

6h 

insert  Dad 

880  Felling  (88,69) 

Hand 

38 

35 

89 o  Mark  and  cut 

Hand 

1 

870 

buttonholes 

90 ©  Make  buttonholes 

Hand 

35 

32 

91 0  Pull  bastings 

Hand 

12 

93 

92 0  Press  edges 

Hoffman  TDO 

2 

hbO 

93o  Press  collars  and 

Hoffman  TK13 

h 

255 

shapes 

9lio  Remove  impressions 

(See  102) 

of  collars  and  shapes 

95 0  Press  fronts 

Hoffman  B021R 

2 

390 

96e  Mark  and  sew  buttons 

Hand 

11 

152 

97*  Press  elbows  ) 

Hoffman  FUli  ) 

98 0  Press  sleeves) 

99*  Press  siaeseams) 

New  York  NUli ) 

13 

88 

100o  Press  backs  ) 

101.  Press  shoulders  and 

New  York  BG5 

12 

86 

armholes 

102 0  Touch  up  with 

Hand  Steam  Iron 

9 

108 

hand  irons(102,9h) 

103 *  Roll  lapels 

Hoffman  HUU 

2 

510 
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Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on  vests 

Name  and  model 
number  of  machinery 

Age  of 
machines 

Number 

of 

wo  rke  rs 

Worker' s 
output  per 
8 -hr.  day 

FOREPARTS 

1.  Sew  darts 

Singer  96-I4O 

15 

2 

61i0 

2.  Press  darts 
and  welts 

Hoffman  Jumper 

15 

1 

580 

3  e  Trim  welts 

Hand 

2 

665 

ho  Make  welts 

Singer  96-I1O 

20 

5 

230 

5«,  Sew  on  welts 

Singer  31-15 

20 

7 

168 

6*  Cut  open  pocket 
mouth 

7«  Press  open  welt 
seams 

Hand 

Not  done 

2 

5*5 

8.  Tack  pockets 

Singer  31-15 

20 

8 

15U 

9.  Sew  round  welt 
pockets 

10o  Baste  canvas  by 
machine 

Singer  214-5— U 

(See  lh) 

20 

1/2 

785 

lle  Press  foreparts 

12 e  Trim  canvas  and 
shape  bottom 

13*.  Mark  shape, 

assemble  lining 
and  front 

Hoffman 
(See  16) 

Not  done 

15 

1 

200 

Iho  Baste  under  by 
machine  (ll|,10) 

1 So  Baste  armhole  by 
hand 

Singer  12W208 

Not  done 

20 

1 

290 

16 o  Join  neck  and 
sew  tape  (16,12) 

Singer  96-1*5 

20 

5 

210 

1? •  Pull  bastes  and 
turn  vests 

Hand 

1 

520 

18 0  Stitch  edges 

Singer  21*5-2 

10 

3 

250 

19*  Press  shoulder 
pleats 

20o  Baste  sides  and 
shoulders 

21  *  Trim  sides  and 
shoulders 

22 e  Press  front  edges 

23  *  Join  backs  and 
fronts 

Hoffman  Jumper 

Not  done 

Not  done 

Not  done 

20 

1 

510 

2li0  Join  sides  and 
shoulders 

Singer  96-I4O 

20 

6 

17U 

-  Ilk  - 


Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on  vests 

Name  and  model 
number  of  machinery 

Age  of 
machines 

Number 

of 

workers 

Worker' s 
output  per 
8 -hr.  day 

25#  Fell  necks 

26 o  Remove  size  ticket 

Hand 

Not  done 

9 

IhO 

27 0  Mark  buttonholes 

Hand 

1 

1,520 

28,  Make  buttonholes 

Reece  Button  Hole 

15 

2 

690 

29 0  Bar  tack,  if 
machine  hole 

30.  Baste  backs 

31 «  Stitch  backs 

320  Pull  bastes  from 
backs 

Singer  68-38 

Not  done 

Not  done 

Not  done 

20 

1 

1,265 

33 0  Press-off  backs 
(33,UD 

Hoffman 

20 

2 

1;80 

3ho  Press-off  fronts 

Hoffman 

20 

5 

290 

35.  Mark  for  and 
count  buttons 

Hand 

l 

1,575 

360  Sew  on  buttons 
and  tickets 

37.  Brush  and  clean 
LININGS 

Hand 

Not  done 

12 

118 

38.  Make  linings 

BACK 

39.  Make  backs  ) 

Singer  96 -bO 

20 

k 

275 

(1st  operation)  ) 

UO.  Make  backs  ) 

(2nd  operation)  ) 

Ul0  Press  backs 

Singer  96-1*0 

(See  33) 

20 

7 

188 

Plant  G  -  Men's  Winter  Suits  -  Continued 


Name  and  model 

Age  of 

Number 

Worker' s 

Operations  on  pants 

number  of  machinery 

machines 

of 

output*  per 

workers 

8 -hr.  day 

FRONTS 

1.  Serge  in  and  out  leg 

Singer  81-65 

12 

6 

632 

seams  and  fork  run, 
taking  in  fork  stay 

Singer  2i|6 

1-1/2 

2.  Sew  in  pleats 

Singer  2U-33 

16 

6 

550 

3.  Press  pleats 

(See  26) 

It,  Sew  on  pocket 

Singer  96-bO 

19 

facing,  turning  in; 
(bottom  of  facing 

Singer  96-bO 

12 

6 

l*5o 

shaped) 

5.  Sew  pockets  and 

Singer  96-20 

12 

10 

396 

facing  to  front; 
nick  seam  at  both 
ends  of  stitching 

(5,31) 
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Plant  G  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Age  of 
machines 

Number 

of 

workers 

Worker' s 
output  per 
8-hr.  day 

60  Turn  back,  pipe, 
turn  in  and  sew 
down  inside  edge 
of  pocket  facing 

Singer  96-80 

12 

h 

760 

7,  Sew  pocket,  tack 
mouth  top  and 
bottom, nick  facing 
of  pocket  below 
bottom;  tack  and 
pair  off  surplus 
facing  at  top 

Singer  96-10 

10 

11 

275 

8C  Sew  zip  to  left  fly 
on  twin  needle  tak¬ 
ing  in  lining;  sew 
right  fly  to  zip 

9o  Trim  zip  level  with 
top  of  fly;  sew 
jean  stay  to  Deft 
fly  top 

Singer  112-FV16 

(See  25) 

5 

5 

800 

10.  Sew  fly  lining  to 
right  fly 

Singer  96-10 

15 

3 

l,8Uli 

110  Nick  front  for  fly; 
sew  left  fly  to 
front 

BACKS 

Singer  96-80 

15 

7 

6Uo 

12.  Serge  in  and  cut  leg 
seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 
seam 

Singer  2U6— 1 

Singer  281-65 

8 

7 

632 

13 «  Sew  darts 

Singer  96-80 

12 

12 

3W» 

llu  Press  darts 

Hand 

2 

910 

15.  Mark  hip  pockets 

Hand 

1 

1,880 

16.  Lay  pocket,  back 
and  facing  with 
drilled  holes  in 
pocketing  in  line 
with  hip  pocket 
mark;  sew  across 
on  twin  needle  m/c. 
Cut  by  hand 

17.  Make  bottom  welt; 
turn  in  facing  and 
sew  down  in  pocket 

18.  Sew  each  side  of 
pocket,  using  knife 
trimmer 

Singer  96-80 

(See  19) 

Not  done 

12 

13 

285 
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Plait  G  -  Men*s  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Age  of 
machines 

Number 

of 

workers 

Worker*  s 
output  per 
8 -hr  day 

19,  Turn  out  hip  pocket 
catch  ends;  insert 
tab  on  left  hip 
only  loop  for 
button,,  (19,17) 

Singer  96-80 

12 

18 

285 

20,  Mark  and  sew  but  ten 
to  hip  pocket  (L) 

Hand 

5 

50 

21,  Sew  round  hip 
pocket 

Singer  96-80 

12 

6 

730 

22,  Pair  in  backs  and 
fronts  insert 
garment  ticket  in 
hip  pocket 

Hand 

1 

1,500 

23 0  Close  side  seams 
from  top  to  bottom 

(23,U») 

2iu  Make  belt  loops 

Singer  96-80 

Union  Special 

12 

lh 

235 

for  waistband 

52700 

10 

2 

1,700 

25 0  Sew  on  waistband, 
including  6  or  7 
belt  loops,  (25,9) 

Singer  96-80 

12 

12 

256 

26,  Press  open  seam  at 
pocket  mouth,  turn 
over  and  press 
down  lip  of  pocket, 
press  waistband 
seam,  press  over 
right  fly,  press 
back  left  fly 

(26,3) 

Hoffman 

15 

10 

1,005 

2? 0  Bar-tack  loops  on 
waistband,  side 
pockets,  hip 
pockets  (27,iiO) 

Singer  68-10 

15 

7 

180 

28.  Sew  round  side 
pocket;  close 
pocket  to  stay 

Singer  96-80 

12 

5 

5U8 

29,  Serge  left  fly 

Merrow  3A8 

6 

1 

2,b80 

30,  Make  watchpocket 
by  serging  machine 

31 •  Sew  on  watch- 
pocket  to  top  of 
wai stband 

32,  Put  in  snaps  on 
waistband 

Me r row  3A8 

(See  5) 

1 

1,600 
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Plant  G  -  Men’s  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Age  of 
machines 

Number 

of 

workers 

Worker1 s 
output  per 
8 -hr  day 

33 •  Corner  left  and  ) 

right  flys  ) 

3ho  Fell  on  waistband  ) 

lining  ) 

35.  Sew  side  of  watch-  ) 
pocket  to  waistband) 
lining  ) 

Singer  96-80 

12 

19 

192 

36 o  Sew  on  edge  of 
right  fly  to 
waistband  lining 

Singer  96-80 

12 

13 

600 

37 o  Press  waistband 
lining  and  press 
seam  of  right  fly 
lining 

Hoffman 

10 

7 

380 

38o  Stitch  left  fly 

39.  Check  waist  measure) 
1*0.  Sew  back  seam,  ) 

Singer  111-101 

12 

3 

720 

beginning  3in.  from) 
crotch  and  make  ) 

vent.  (39,1*0,1! 5)  ) 

Singer  96-80 

12 

9 

370 

111.  Sew  on  6  suspender 
buttons,  inserting 
button  stay  to  each 

Singer  lll*-35 

12 

3 

1,1*00 

1*2.  Stitch  down  waist¬ 
band  lining  and 
close  right  fly 
edge 

Singer  111-101 

12 

12 

270 

1*3.  Bar  tack  loops  thru 
wai  stband 

l*l*o  Close  in-leg  seams 
1*5.  Close  crotch  seam 

Singer  31-15 

(See  23) 

(See  1*0) 

15 

8 

310 

l*6o  Put  on  zip  runner 
and  staple  end  of 
zip 

Scovill  Gripper 
zipper  Talon 
(stapling) 

1-1/2 

1* 

880 

1*7.  Tape  crotch 

1*8.  Bar-tack  fly 

Singer  96-80 
(See  27) 

12 

5 

800 

1*9.  Press  side  seam, 
in-leg  seams,  and 
back  seams 

Hoffman 

15 

9 

365 

50o  Clean,  sew  on 
tickets  and  re¬ 
move  Soabar  tickets 

Hand 

19 

160 

51 •  Press  legs  ) 

52.  Press  round  top) 

Hoffman 

12 

21 

(32* 

(265 

53.  Pink  bottoms 

Chandler  #9 

1* 

1 

2,500 

51*.  Examine  and  clean 
.stains 

Hand 

17 

181* 
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Table  15.  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 


Plant  H"  -  Menfs  Winter  Suits 


Operations  on 

Name  and  model 

Worker's  output 

sack  coats 

number  of  machinery 

per  8-hr.  day 

FOREPARTS 

1.  Turn  seams 

American  Blindstitch 

#88 

280 

2.  Sew  darts.  ) 

3.  Tape  front  armhole  ) 

Singer  21*1-2 

135 

fore  and  shoulder.) 

1*.  Press  darts. 

Hoffman  half  moon 

250 

POCKETS 

5.  Make  weTt. 

Singer  21*1-2 

1»25 

6.  Mark  welt. 

7.  Sew  on  welt  and 

Hand 

1,000 

press. 

Singer  2l*l-2 

106 

8.  Piece  pocket. 

9.  Sew  on  welts.  ) 

Singer  21*1-2 

260 

10.  Cut  mouth  and  press) 
open.  ) 

Singer  2i*l-2 

'55 

11.  Finish  pockets.  ) 

12.  Baste  pocket  mouth. 

Union  Special  Baster 

550 

13.  Press  pockets. 

Right  and  Left  Hoff- 

man  pocket  press 

500 

BACKS 

li*.  Pipe  seams. 

Not  done 

15.  Close  back  seam. 

Singer  21*1-2  (Includ- 

es  sew  on  coupon) 

1*80 

16.  Make  yoke  lining. 

Singer  2i*l-2 

300 

17.  Press  yoke  lining. 

Steam  Iron  on  pad, 

Wooden  Bed 

750 

18.  Baste. 

19.  Pair  in  back  and 

Not  done 

fore  parts. 

Not  done 

20.  Close  side  seams. 

Singer  2l*l-2 

250 

21.  Tape  back  armhole.  ) 

22.  Press  side  back  and) 

Hoffman  Jump  Press 

250 

armholes.  ) 

"“■Plant  H  -  This  plant  employs  between  900  and  1,000  workers.  It  is 
an  inside  shop  using  a  combination  of  production  systems,  and  manufactur¬ 
es  grade  5  men's  suits,  topcoats,  slacks,  sport  coats  and  formal  wear. 

The  plant  comprises  cutting  and  making  departments;  90^  of  the  sponging 
operations  are  contracted  out.  Worker's  output  is  based  on  actual  time. 
Unit  driven  machines  ranging  from  3  to  9  years  in  age  are  used  in  the 
making  department.  Production  is  planned  to  make  500  suits  per  day. 


242402  0—53 - 9 
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Plant  H  -  Men*  s  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Worker* s  output 
per  8 -hr.  day 

FRONTS 

23.  Press  canvas. 

Hoffman  Right,  Left 
and  Stout  Front 

2l* •  Pair  in  canvas  and 

Presses 

600 

trim  pockets. 

Shears 

600 

25.  Mark  break. 

Wooden  Marker 

700 

26.  Canvas  foreparts. 

Singer  12W211  Jump 

Baster 

175 

27*  Baste  on  bridle. 

28.  Pad  lapels  and 

Union  Special  Baster 

500 

bridle • 

Lewis  59L-6 

235 

29.  Press  fronts. 

2  DT-6,1  Right,  2 

30.  Shape.  ) 

Left,  2  Stout 

600 

31.  Cut  round  canvas.) 

Shears,  Shaping 

(30,31,51*)  ) 

Sticks,  Patterns 

90 

32.  Turn  bottoms. 

American  Blindstitch 

LINING 

#88 

600 

33.  Piece  lip  lining. 

Singer  2l*l-2 

175 

3l*.  Piece  lining  pocket.) 

Does  not  include 

35.  Make  lining  pocket.  ) 

yoke;  one  pocket. 

36.  Sew  round  lining  ) 

includes  silk,  linen. 

pocket.  ) 

and  Union  Label, 

37*  Stitch  stay.  ) 

Singer  2i*l-2 

100 

38.  Press  lining. 

Hoffman  Jump  Press, 

39.  Pair  in  lining  with 

Half  Moon  Buck 

350 

coat. 

Hand 

700 

U0 •  First  basting. 

1*1.  Tape  sewing  includ- 

Hand 

120 

ing  gorge. 

111W-152  Singer 

160 

1*2.  Fasten  tapes. 

Lewis  1*3-21*  Felling 

265 

1*3#  Press  tapes. 

Hoffman  DU-1* 

700 

1*1*.  Press  edge  seam  open. 

Hoffman  Jump  Press, 

1*5.  Trim  facings  and 

Special  Long  Buck 

21*0 

turn  out. 

Shears 

230 

1*6.  Baste  edge. 

Union  Special 

200 

1*7.  Bluff  edges. 

Lewis  felling 

1*50 

1*8.  Baste  bottoms. 

Hand 

1*9.  Flat  baste  facing. 

Singer  12-W-lll 

300 

50.  Baste  lining. 

51.  Fasten  facings  to 

Hand 

1*5 

canvas. 

Lewis  1*3 -2l* 

600 

S2.  Set  edges. 

Hoffman  BU-1* 

600 
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Plant  H  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Worker's  output 
per  8-hr.  day 

53*  Fell  lining  side 

seams  and  bottoms. 

Lewis  Lining  Felling 

51*.  Trim  canvas  at  arm¬ 
hole,  shoulder  and 

Machine 

180 

gorge. 

(See  30) 

55.  Close  shoulders o 

Singer  2l*l-2 

l*5o 

56.  Press  open  shoulders. 

Hoffman  Jump  Press, 

57*  Mark  neck  inlay  and 

Electric  Buck 

350 

pair  in  collars. 

58.  Seam  under-collar 

na 

600 

and  canvas. 

Singer  107-W3  Zig-Zag 

1*25 

59*  Press  seam. 

na 

1,000 

60.  Pad  under-collar 

TOP-COLLAR 

(Operations  below  re¬ 
place  those  used  by 
other  plants)  1/ 

61.  Shoulder  and  under- 

na 

350 

collar  basting. 

Hand 

65 

62.  Fell  under-collar. 

Hand 

n5 

63.  Stretch  top-collar. 

Hoffman  Jump  Press, 

Collar  shape  press- 

Special  Half  Moon 

ing. 

Buck 

220 

6U.  Collar  shaping. 

65.  Stitch  around  under- 

Patterns  and  shears 

350 

collar. 

Singer  2U1-2 

500 

66.  Baste  on  top-collar. 

67.  Fell  gorge  including 

Hand 

38 

neck. 

68.  Fell  edge  of  top- 

Hand 

60 

collar. 

SLEEVE 

Hand 

125 

71.  Close  forearm  seam. 

Singer  2l|l-2 

520 

72.  Press  forearm  seam. 

Hoffman  Jump  Press 

680 

73.  Tack  cuff  canvas. 

Hand 

7l*.  Mark  and  sew  vent. 

Singer  21*1-2 

350 

75.  Baste  cuff. 

Singer  Baster 

560 

76.  Press  cuff. 

Hoffman  Jump  Press 

650 

77.  Sew  hindarm  seam. 

Singer  21*1-2 

195 

78.  Press  hindarm  seam. 

79.  Close  sleeve  lining 

Hoffman  Jump  Press 

550 

seams. 

80.  Pair  in  sleeve 

Singer  21*1-2 

500 

lining. 

Hand 

700 

Footnotes  at  end  of  table. 
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Plant  H  -  Hen's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Name  and  model 
number  of  machinery 

Worker's  output 
per  8 -hr.  day 

81.  Fell  sleeve  bottom. 

Hand 

80 

82.  Baste  sleeve  lining 
to  seams  and 
lining. 

Hand 

110 

83.  Turn  and  press 
sleeve. 

Not  done 

81u  Pair  In  sleeves. 

Hand 

650 

85.  Sew  in  sleeves. 

Singer  2l*l-2 

65 

86.  Press  armhole. 

Hoffman  Jump  Press 

175 

87.  Baste  armhole. 

Hand 

28 

Insert  pad. 

Hand 

2li0 

88.  Felling. 

Hand 

16 

89.  Hark  and  cut  button¬ 
holes. 

Hand 

500 

90.  Make  buttonholes. 

Hand 

2k 

91.  Pull  bastings. 

Hand 

70 

92.  Press  edges. 

Hoffman  Edge  Press 

270 

93.  Press  collars  and  ) 
shapes.  ) 

9U.  Remove  impressions) 

2  Collar  Shape  Press- 

of  collar  and  ) 

es 

160 

shapes.  ) 

95.  Press  fronts. 

Hoffman  Front  Press 

210 

96.  Mark  and  sew  buttons. 

na 

97.  Press  elbows. 

Elbow  Press 

320 

98.  Press  sleeves. 

Not  done 

99.  Press  side  seams.) 

Hoffman  Side  Press 

200 

100.  Press  backs.  ) 

Hoffman  Body  Press 

101.  Press  shoulders  and 
armholes. 

Hand  Iron 

2k 

102.  Touch  up  with  Hand 
Iron# 

Hand  Iron 

150 

103.  Roll  lapels. 

Not  done 

_ 

na  Not  available. 

1/  Operations  61-68  replace  operations  61-70  reported  for 
other  plants. 
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Plant  H  -  Men*s  Winter  Suits  -  Continued 


Operations  on  vest 

Name  and  model 
number  of  machinery 

Worker* s  output 
per  8-hr.  day 

1.  Trim, 

Shears 

175 

2,  Soap  and  press  welts. 

Hand 

5oo 

3.  Sew  welts  and  clam. 

Singer  21*1-2 

300 

1*.  Baste  welt. 

Union  Special  Baster 

1*50 

5.  Press  welts  and  clams. 

Hoffman  Jump  Press 

700 

6.  Trim  welts. 

Hand 

700 

7.  Sew  on  welts. 

Singer  2l*l-2 

180 

8.  Press  seam. 

Hoffman 

250 

9.  Cut  open  pockets. 

Hand 

200 

10.  Tack  pocket. 

Singer  21*1-2 

150 

11.  Sew  around  pockets. 

Singer  95-12 

1*00 

12.  Baste  linings. 

Camfer  Baster 

175 

13.  Sew  tape. 

Singer  95-12 

175 

ll*.  Turn  edge. 

Hand 

375 

15.  Baste  edge. 

Edge  Baster 

160 

16.  Stitch  edge. 

Hand- 

28 

17.  Stitch  armhole. 

Singer  21*1-2 

600 

18.  Press  edge. 

19.  Baste  side  and 

Hoffman 

1*50 

shoulder. 

Singer  95^12 

350 

20.  Backing. 

Singer  21*1-2 

170 

21.  Finish  outside. 

Hand 

180 

22.  Finish  neck. 

Machine 

250 

23.  Make  buttonholes. 

Hand 

21* 

21*.  Pull  bastings. 

Hand 

1*00 

25.  Off  press  fronts. 

Hoffman 

150 

26.  Press  back. 

Hoffman 

130 

27*  Mark  for  buttons. 

Hand 

800 

28.  Sew  on  buttons. 

Hand 

130 

29.  Clean  and  brush. 

Hand 

1*00 

30.  Press  lining. 

Hand  Iron 

5oo 

31.  Press  back. 

Hand  Iron 

500 

32.  Make  lining. 

Singer  21*1-2 

175 

33.  Make  back. 

Singer  21*1-2 

21*0 

Plant  H  -  Men* s  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Worker* s  output 
per  8-hr.  day 

1.  Baste  pleats. 

Union  Special  6500 

1*00 

2.  Sew  left  zipper  to  fly. 

Singer  2l*l— 2 

800 

3.  Piecing  sew  up  V's,  sew 

crotch  pieces. 

Singer  2l*l-2 

360 
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Plant  H  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Worker's  output 
per  8 -hr.  day 

1*.  Serge  front  and  back 
part,  in  and  out  leg. 

Union  Special  39200QZ 

1*00 

5.  Make  loop. 

U.S.  Blindstitch  88BL 

1,200 

6.  Facing,  sew  facings 
to  pockets,  sew 
around  watch  pocket. 

Singer  2l*l-2 

160 

7.  Sew  right  and  left 
fly. 

Singer  2l*l-2 

360 

8.  Press  piece,  2  V's, 
right  and  left  fly- 
pleats. 

Hoffman  LCF-16 

1*00 

9.  Mark  hip  pockets. 

Pattern,  Wax  Chalk 

1,200 

10.  Reinforce  pleats,  sew 
stays  to  foreparts. 

Singer  2l*l-2 

500 

11.  Sew  pockets  to  back 
part  with  facing  and 
stay  and  cut  opening. 

Singer  21*5-1* 

2ii0 

12.  Make  side  pocket. 

Sew  pocket  to  front 
part  with  facing. 
Turn,  stitch  and  fin¬ 
ish  facing. 

Singer  21*1-2 

128 

13.  Press  open  welt  seam 
hip  pocket. 

Hoffman  LCF-16 

1,200 

ll* •  Turn  and  stitch  welts, 
tack  corners,  finish 

facing. 

Singer  2l*l-2 

160 

15.  Cut  pocket  and  fold 
to  meet  notches. 

Sew  around  side  and 
hip  pockets. 

Singer  2l*5-l* 

21*0 

16.  Finish  and  turn  over 
hip  pocket.  Make, 
topstitch,  turn  over 
side  pocket  and  tack 
top  and  bottom. 

Singer  2l*l-2 

175 

17.  Pair  in  fronts,  backs 
and  waistbands. 

None 

1,200 

18.  Sew  inside  and  out¬ 
side  seams. 

Singer  2l*l-2 

100 

19.  Sew  canvas  to  waist¬ 
band. 

Singer  21*1-2 

1,200 

20.  Sew  waistband  to  top 
of  trouser. 

Singer  2l*l-2 

175 

21.  Press  waistband  seam, 
and  side  seam  at 
side  pocket. 

Hoffman  LCF-16 

360 
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Plant  H  -  Men*  s  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Worker’ s  output 
per  8 -hr.  day 

22.  Tack  waistband  for 

hook,  make  two  tacks 
with  stays. 

Singer  68-39 

1,000 

23.  Stitch  pocket  a- 

round  side  and  hip 
pockets  and  side 
opening  to  back 
part. 

Singer  2l*l-2 

2l*0 

2l*.  Sew  up  left  fly  open¬ 
ing  at  waistband. 

Singer  21*1-2 

1,200 

25.  Insert  hook  in  open¬ 
ing,  make  two  tacks. 

Singer  68-12 

1,200 

26.  Sew  lining  to  right 
fly,  turn,  make 
blindstitch  and 
stitch  fly.  Make 
left  corner. 

Singer  21*1-2 

2U0 

27.  1st  top  press,  press 
all  pockets  and 
waistband  canvas. 

Hoffman  LCF-16 

2l*0 

28.  Press  left  fly  and 
shape  edge. 

Hoffman  XD021* 

700 

29*  Top  stitch  l/l6  inch 
below  waist  seam  and 
stitch  left  fly. 

Singer  2luL— 2 

21*0 

30.  Tack  loops  top  and 
bottom. 

Singer  68-39 

200 

31.  Put  on  zip  runner, 
and  staple  end  of 
zip. 

Waldes  211-226 

800 

32.  Join  back  inseam  and 
waistband  seam. 

Singer  31-15 

360 

33.  Tack  2  side  pockets, 
watchpocket,  hook 
eye  on  fly. 

Singer  68-10 

360 

3l*.  Make  one  buttonhole 
in  hip  pocket. 

Reece 

800 

35.  Tack  one  buttonhole 
in  hip  pocket. 

Singer  68-12 

2,1*00 

36.  Press  out  side,  in¬ 
side  and  back  seams. 

Hoffman  LCF-16 

3,600 

37.  Tack  one  loop  in 
back. 

Singer  68-39 

800 

38.  Finish  top  lining 

and  crotch  by  hand. 

Hand 

21* 
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Plant  H  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 

Name  and  model 
number  of  machinery 

Worker's  output 
per  8 -hr.  day 

39.  Sew  on  suspender 
buttons. 

Singer  68-12 

61*0 

1*0.  Sew  hip  pocket 
button. 

Hand 

680 

1*1.  Insert  eye  in  waist¬ 
band. 

L.M.  Stein  Clamp 

2,1*00 

1*2.  Press  loop. 

Hoffman  LCF-16 

1,600 

1*3 •  Notch  waistband  for 
hook  opening. 

Hand 

1,200 

1*1*.  Brush  and  trim  all 
thread  ends  and 
brush  off  trouser 
trim  loops. 

Hand 

150 

1*5.  Press  around  top. 

Hoffman  VB-10 

21*0 

1*6.  Press  legs. 

Hoffman  VE-1* 

200 

1*7.  Examine. 

Hand 

21*0 

-  126- 


Table  15#  Operations,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 


Plant  I*  -  Men’s  Winter  Suits 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

Worker's 

Name  and  model 
number 

Average 

age 

of 

workers 

output  pe] 
8 -hr.  day 

FOREPARTS 

1.  Pipe  seams  and  barbs. 
(i,ll*) 

Singer  2l*l-3 

3 

2 

138 

2.  Sew  darts. 

Singer  96-87 

10 

1-1/2 

183 

3.  Tape  front  armhole 
fore  and  shoulder. 

1*.  Press  darts. 

Not  done 

Hoffman 

3-15 

1-1/2 

183 

POCKETS 

5*  Make  welt.  ) 

6.  Mark  welt.  ) 

Singer  2l*l-3 

3 

2 

138 

7*  Sew  on  welt.) 

8.  Piece  pocket. 

Singer  2l*l-3 

3 

1-1/2 

183 

9.  Sew  on  welts. 

10 o  Cut  mouth  and  press 
open. 

11.  Finish  pockets. 

Not  done 

Not  done 

Singer  2l*l-3 

3 

5 

55 

12.  Baste  pocket  mouth. 

13.  Press  pockets. 

BACKS 

lli.  Pipe  seams. 

15 .  Close  back  seam. 

Not  done 

Not  done 

(See  1) 

Singer  96-87 

10 

1-1/2 

183 

16.  Hake  whole  lining. 
(16,33, 31*,  35,36) 

Singer  96-87 

10 

5 

55 

17.  Press  lining. 

Hoffman 

3-15 

1-1/2 

183 

18.  Baste. 

19.  Pair  in  back  and 

foreparts. 

Not  done 

Hand 

1 

27S 

20.  Close  side  seams. 

Singer  21*1-3 

3 

2 

138 

21.  Tape  back  armhole. 

Singer  96-87 

10 

1 

27? 

22.  Press  side  back  and 
armholes. 

Not  done 

*Plant  I  -  This  plant  employs  between  350  and  1*00  workers*  It  is 
an  inside  shop  using  the  bundle  system  of  production  and  manufactures 
grade  1*  men*s  suits,  topcoats  and  other  outer  wear.  The  plant  comprises 
sponging,  shrinking  and  finishing,  cutting  and  making  departments. 
Worker* s  output  is  based  on  actual  time.  Machines  are  on  group  drive. 
Production  is  planned  to  make  275  sack  coats,  120  vests  and  3l*0  pants. 
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Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker's 
output  pe 
8-hr.  day 

Name  and  model 
number 

Average 

age 

FRONTS 

23.  Press  canvas.  (23,29) 

Hoffman 

3-15 

1 

275 

2lu  Pair  in  canvas. 

Hand 

1 

275 

2$.  Hark  break. 

Not  done 

26.  Canvas  foreparts.) 

27.  Baste  on  bridle.  ) 

Singer  12W-207 

12 

2 

138 

28.  Pad  lapel  and  bridle 

U.S.  Blinds titch 

15 

2 

138 

29.  Press  fronts. 

(See  23) 

1-1/2 

183 

30.  Shape.  ) 

Hand 

31.  Cut  round  canvas.) 

32.  Pipe  bottoms. 

Singer  2lil-3 

3 

1 

275 

LINING 

33.  Piece  up  lining.  ) 

3lw  Piece  lining  ) 

pocket.  ) 

(See  16) 

35.  Make  lining  pocket.) 

36.  Sew  round  lining  ) 

pocket.  ) 

37.  Stitch  stay. 

Not  done 

38.  Press  lining. 

Hoffman 

3-15 

1-1/2 

183 

39.  Pair  in  lining  with 

coat. 

Singer  12W-207 

12 

1 

275 

U0.  Baste  under. 

Singer  2 ii-33 

15 

2 

138 

hi.  Sew  round. 

Singer  96-87 

10 

1-1/2 

183 

h 2.  Fasten  tapes. 

Not  done 

!i3.  Press  tapes. 

Hoffman 

3-15 

1 

275 

lili.  Press  edge  seam 

open. 

Hoffman 

3-15 

1-1/2 

183 

a*.  Trim  facings  and 

turn  out. 

Singer  96-1*5 

12 

2 

138 

a6.  Baste  edges. 

Singer  2l*-33 

15 

2 

138 

U7.  Bluff  edges. 

Not  done 

U8.  Fasten  bottoms. 

Singer  12W-209 

12 

1 

275 

ii9.  Flat  baste  facing. 

Singer  12W-209 

12 

1 

275 

50.  Baste  lining. 

Singer  12W-209 

12 

1-1/2 

183 

51.  Fasten  facings. 

Singer  2l*l-3 

3 

1 

275 

52.  Stitch  edges. 

Singer  21*1-3 

3 

1-1/2 

183 

53.  Fell  lining  side 

Lewis  30-21 

10 

seams  and  bottoms. 

Lewis  17-10 

10 

1-1/2 

183 

5a.  Trim  canvas  at  arm- 

hole  arid  baste 

shoulder  and  gorge. 

Hand 

2 

138 

55.  Close  shoulders. 

Singer  2U1-3 

3 

1 

275 

56.  Press  open  shoulders. 

Hoffman 

3-15 

1 

275 

57.  Hark  neck  inlay© 

Not  done 

58.  Seam  under-collar 

Singer  96-87 

10) 

275 

and  canvas. 

Singer  2l*l-3 

3) 

1 
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Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

Worker' s 

Name  and  model 

Average 

of 

output  per 

number 

age 

workers 

8 -hr.  day 

59.  Press  seam. 

(See  61) 

10 

60.  Pad  under-collar. 

U.S.  Blinds titch 

1 

275 

TOP-COLLAR 

61.  Press  and  stretch) 

top- collar.  ) 

3-15 

275 

62.  Shape  top-collar.) 

Hoffman 

1 

(61,62,59)  ) 

63.  Pair  in  top-  and 

under-collar  with 
coat. 

Hand 

1/2 

275 

6J*.  Baste  on  under- 

collar. 

Union  Special 

1900  Singer 

12) 

A 

138 

2li-33 

12) 

2 

65.  Press  in  under- 

collar. 

Not  done 

66.  Shape  under-collar. 

67.  Fasten  bridles  and 

Hand 

1 

275 

baste. 

Singer  12W-209 

10 

3 

92 

68.  Draw  breaks. 

Not  done 

69.  Fell  under-collar. 

Hand 

5 

55 

70.  Fell  collar  edge. 

Hand 

h 

70 

SLEEVE 

71.  Close  forearm  seam. 

(71,77) 

Singer  96-87 

10 

2-1/2 

110 

72.  Press  forearm  seam. 

(72,78) 

Hoffman 

3-15 

1-1/2 

183 

73 •  Tack  cuff  canvas. 

Not  done 

7U.  Mark  and  sew  vent. 

Not  done 

75.  Baste  cuff. 

Not  done 

76.  Press  cuff. 

Not  done 

77.  Sew  hindarm  seam. 

(See  71) 

78.  Press  hindarm  seam. 

(See  72) 

SLEEVE  LINING 

79.  Close  sleeve  lining 

seams. 

Singer  96-87 

10 

1 

275 

80.  Pair  in  sleeve  lin- 

ing.  (80,810 

Singer  96-87 

10 

1 

275 

81.  Tack  sleeve  lining 

to  cuff. 

Not  done 

82.  Baste  sleeve  lining 

to  cuff. 

Not  done 

83.  Turn  and  press 

sleeve. 

Not  done 

8U.  Pair  in  sleeves. 

(See  80) 

85.  Sew  in  sleeves. 

Singer  96-87 

10 

2-1/2 

110 

86.  Press  armhole. 

Hoffman 

3-15 

2-1/2 

no 
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Operations  on 
sack  coats 

Machinery 

and  equipment 

Number 

Worker's 

Name  and 

model 

Average 

of 

output  per 

number 

age 

workers 

8 -hr.  day 

87.  Baste  armhole  and 

tack. 

Singer  12W-209 

10 

2-1/2 

110 

87(a).  Insert  pad. 

Singer  12W-209 

10 

6 

1*6 

88.  Felling  (finishing) 

89.  Mark  and  cut  button- 

Hand 

18 

16 

holes. 

Hand 

1 

275 

90.  Make  buttonholes. 

Hand 

10 

28 

91.  Pull  bastings. 

Hand 

U 

70 

92.  Press  edges. 

Hoffman 

2 

138 

93.  Press  collars  and  ) 

shapes. 

) 

138 

9l*.  Remove  impressions) 

Hoffman 

2 

of  collars  and 

) 

shapes. 

) 

95.  Press  fronts. 

Not  done 

96.  Mark. 

Hand 

1 

275 

97.  Press  elbows. 

) 

5 

55 

98.  Press  sleeves. 

) 

99.  Press  side  seams. 

) 

100.  Press  backs. 

) 

Hoffman 

3-15 

7 

38 

101.  Press  shoulders. 

) 

and  armholes. 

) 

102.  Touch  up  with  Hand) 

iron. 

) 

Hoffman 

103.  Roll  lapels. 

) 

Finish  Pressing 

10 

28 

Plant  I  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker's 

Operations  on  vests 

Name  and  model 
number 

Average 

age 

of 

workers 

output  pe] 
8 -hr.  day 

FOREPARTS 

1.  Sew  darts.  (1,13) 

2.  Press  darts  and  welts. 

Singer  96-10 
(See  22) 

15 

1 

120 

3.  Trim  welts,  facings. 

1*.  Make  welts. 

5.  Sew  on  welts. 

Hand 
(See  8) 

(See  27) 

1 

120 

6.  Cut  open  pocket  mouth. 

7.  Press  open  welt  seams.) 

Hand 

1/2 

120 

8.  Tack  pockets.  ) 

(7,8,U)  ) 

Singer  55-5 

15 

1 

120 
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Operations  on  vests 


Machinery  and  equipment 

Name  and  model  Average 
number  age 


Number 

of 

workers 


Worker*  s 
output  per 
8 -hr.  day 


9.  Sew  round  welt 
pockets. 

10.  Baste  -wiggin  by 

machine.  (10,15) 

11.  Press  foreparts. 

12.  Trim  canvas  and 

shape  bottom. 

13.  Mark  shape,  assemble 

lining  and  front. 
lU.  Baste  under  by 
machine • 

15.  Baste  armhole  by 

hand. 

16.  Join  neck  and  sew 

tape. 

17.  Pull  bastes  and  turn 

vests. 

18.  Stitch  edges. 

19.  Press  shoulder 

pleats. 

20.  Baste  sides  and) 

shoulders.  ) 

21.  Trim  sides  and  ) 

shoulders.  ) 

22.  Press  front  edges  ) 

and  darts.  (22,2)  ) 

23.  Join  backs  and  ) 

fronts.  ) 

2 U.  Join  sides  and  ) 
shoulders.  ) 

25.  Fell  necks. 

26.  Remove  size  ticket. 

27.  Mark  buttonholes* 


Singer  96-10 

Singer  96-87 
Not  done 

Not  done 

(See  1) 

Not  done 

(See  10) 

Singer  96-U5 

Hand 

Singer  55-5 
Not  done 

Singer  55-5 

Hoffman 

Singer  96-87 

Hand 
(See  37) 


120 


12  1/2 
1/2 

15  1 


120 

120 

120 


15 


1/2 

1/2 


10 


1 

1 


120 

120 

120 

120 


(27,5) 

28.  Make  buttonholes* 


Hand 

Reece  Button¬ 
hole,  Hand 


120 

1*0 


29. 

30. 

31. 

32. 

33. 
3U. 
35. 


Bar  tack,  if  machine 
hole. 

Baste  backs. 

Stitch  backs. 

Pull  bastes  from 
backs. 

Press-off  backs.  ) 

Press-off  fronts.) 

Mark  for  and  count 
buttons. 


Singer  68-10 
Not  done 
Not  done 

Not  done 
(See  1*2) 

Hand 


120 


1-1/2 


80 
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Machinery  and  equipment 

Number 

of 

Worker' s 
output  per 

Operations  on  vests 

Name  and  model 

Average 

number 

age 

workers 

8 -hr.  day 

36,  Sew  on  buttons  and 

tickets. 

Hand 

1-1/2 

80 

37.  Brush  and  clean. 

(37,26) 

LININGS 

Hand 

1 

120 

3d.  Make  linings. 

Singer  96-10 

15 

1/2 

120 

BACK 

39.  Make  backs. 

) 

(1st  operation) 

) 

Singer  96-10 

15 

1/2 

120 

UO.  Make  backs. 

) 

(2nd  operation) 

) 

Ul.  Press  backs. 

(i*l,33,3U) 

Hoffman 

1-1/2 

80 

Plant  I  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker*  s 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

of 

workers 

output  per 

8 -hr.  day 

1*  Serge  in  and  out  leg 
seams  and  fork  run. 

taking  in  fork  stay. 

2.  Sew  in  pleats. 

3.  Press  pleats. 

li.  Sew  on  pocket  fac¬ 
ing,  turning  in; 
(bottom  of  facing 

Me r row  60W 

Not  done 

Not  done 

10 

1 

3l»0 

shaped).  (1|,30) 

5.  Sew  pockets  and  fac-  ) 

ing  to  front;  nick  ) 
seam  at  both  ends  ) 
of  stitching.  ) 

6.  Turn  back,  pipe,  turn) 

in  and  sew  down  in-  ) 
side  edge  of  pocket  ) 

Singer  96-87 

10 

1 

3l»0 

facing »  ) 

7.  Sew  pocket,  tack  ) 

mouth  top  and  bottomj 
nick  facing  of  pock-) 
et  below  bottom;  ) 

tack  and  pair  off  ) 
surplus  facing  at  ) 
top.  (5,6,7,31)  ) 

Singer  96-87 

10 

3-1/2 

100 
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Operations  on  pants 


8.  Sew  zip  to  left  fly  ) 

on  twin  needle  tak-) 
ing  in  lining;  sew  ) 
right  fly  to  zip.  ) 

9.  Trim  zip  level  with  ) 

top  of  fly;  sew  ) 
jean  stay  to  left  ) 
fly  top .  ) 

10.  Sew  fly  lining  to 

right  fly. 

11.  Nick  front  for  fly; 

sew  left  fly  to 
fronts. 

BACKS 

12.  Serge  in  and  cut  leg 

seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 
seam. 

13.  Sew  darts, 
ll*.  Press  darts. 

15.  Mark  hip  pockets. 

16.  Lay  pocket,  back  and) 

facing  with  drilled) 
holes  in  pocketing  ) 
in  line  with  hip  ) 
pocket  mark;  sew  a-) 
cross  on  twin  needle) 


m/c  with  knife  be-  ) 
tween  needles  cut-  ) 
ting  as  sewing.  ) 

17.  Make  bottom  welt;  ) 

turn  in  facing  and  ) 
sew  down  in  pocket. ) 

18.  Sew  each  side  of  ) 

pocket,  using  knife) 
trimmer.  ) 

19.  Turn  out  hip  pocket;  ) 

catch  ends;  insert  ) 
tab  on  left  hip  ) 
only;  loop  for  ) 
button .  ) 

20.  Sew  button  to  hip 

pocket.  (L) 


21.  Sew  round  hip  pocket. 


Machinery  and  equipment 

Number 

of 

workers 

Name  and  model 
number 

Average 

age 

Singer  96-87 

10 

1-1/2 

Singer  96-87 

10 

1 

Singer  96-87 

10 

1 

Me  r row  60W 

10 

1 

Singer  21*1-3 

3 

1/2 

Hoffman 

1/2 

Not  done 

Singer  21*1-3 

3 

1* 

(See  32) 

Singer  2l*l-3 

3 

1 

Worker' s 
output  per 
8-hr.  day 


230 


31*0 


31*0 


3l*0 

31*0 

31*0 


85 


31*0 
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Operations  on  pants 


22.  Pair  in  backs  and 

fronts;  insert  gar¬ 
ment  ticket,  in 
hip  pocket. 

23.  Close  side  seams 

from  top  to  bottom. 
21a.  Make  belt  loops  for 
waistband. 

25.  Sew  on  waistband,  in 

inclusing  6  or  7 
belt  loops  and 
side  pleats  and 
hip  pockets.  (25,27) 

26.  Press  open  seam  at 

pocket  mouth,  turn 
over  and  press 
down  lip  of  pocket, 
press  waistband 
seam,  press  over 
right  fly  seam, 
press  back  left  fly. 
27*  Bar-tack  loops  on 
waistband. 

28.  Sew  round  side 

pocket;  close 
pocket  to  stay. 

29.  Serge  left  fly. 

30.  Make  watch  pocket 

by  serging  machine. 

31.  Sew  on  watchpocket 

to  top  of  waist¬ 
band. 

32.  Put  in  buttons  on 

waistband.  (32,20) 

33.  Comer  left  and  ) 

right  f lys .  ) 

3l*.  Fell  on  waistband  ) 
lining.  (33, 3k,  36) ) 

35.  Sew  side  of  watch- 

pocket  to  waist¬ 
band  lining. 

36.  Sew  on  edge  of 

right  fly  to 
waistband  lining. 


Machinery  and  equipment 

Number 

of 

workers 

Worker' s 
output  per 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

Not  done 

Singer  2l*l-3 

3 

2-1/2 

136 

Singer  11*7-39 

15 

1/2 

3lt0 

Singer  2i*l-3 

3 

2-1/2 

136 

Hoffman 

(See  25) 

3-15 

1-1/2 

220 

Singer  2i*l-3 

Not  done 

(See  h) 

(See  5) 

3 

1 

3lt0 

Singer  75-60 

10 

2 

170 

Singer  2l*l-3 

Not  done 

(See  33) 

3 

2 

170 
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Machinery  and  equipment 

Number 

Worker' s 

Operations  on  pants 

Name  and  model 

Average 

of 

output  pe] 

number 

age 

workers 

8 -hr.  day 

37.  Press  waistband 

lining  and  press 
seam  of  right  fly 
lining. 

Hoffman 

3-15 

1-1/2 

3Uo 

38.  Stitch  left  fly. 

39.  Check  waist  measure ) 
1*0.  Sew  back  seam,  be-  ) 

(See  1*2) 

ginning  3  in.  from) 
crotch  and  make  ) 
vent.  ) 

Singer  96-87 

12 

1 

3U0 

Ul.  Sew  on  6  suspender 

buttons,  inserting 
button  stay  to 
each. 

Singer  75-60 

15 

1/2 

3l»0 

1*2.  Stitch  down  waist- 

band  lining  and 

close  right  fly 
edge.  (1*2,38) 

Singer  2i|l— 3 

3 

3 

136 

1*3.  Bar- tack  loops  thru 

waistband. 

Singer  68SV-1*5 

10 

3 

115 

1*1*.  Close  in -leg  seams. 

Singer  21*1-3 

3 

1 

3i»0 

1*5.  Close  crotch  seam. 

1*6.  Put  on  zip  runner 

Not  done 

and  staple  end  of 
zip. 

Zipper  Machine 

1/2 

3U0 

1*7.  Tape  crotch. 

1*9.  Press  side  seam. 

Singer  96-87 

12 

1/2 

3l»0 

in -leg  seams,  and 
back  seams. 

Not  done 

1*8.  Bar- tack  fly. 

50.  Clean,  sew  on 

Singer  68-32 

10 

1 

3l»0 

tickets  and  remove 
Soabar  tickets. 

Hand 

3-1/2 

100 

5l.  Press  legs. 

Hoffman 

1 

3i*0 

52.  Press  round  top. 

Hoffman 

1 

31*0 

53.  Pink  bottoms. 

51*.  Examine  and  clean 

Not  done 

stains. 

Hand 

1 

3U0 

Table  15.  Operation,  equipment,  number  of  workers,  and  output  of 
men's  winter  suits  per  8-hour  day  in  the  making  depart¬ 
ment  of  nine  selected  plants,  U.S.A.,  1950 


Plart  J"  -  Men's  Winter  Suits 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker' s 
output  per 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

FOREPARTS 

1.  Pipe  seams. 

Singer  21*1-12 

6 

2 

839 

2.  Sew  darts. 

Singer  96-1*0, 

96-80 

10 

1* 

1*92 

3.  Tape  front  armhole 

fore  and  shoulder. 

na 

7 

369 

1*.  Press  darts. 

Hoffman  Steam 

Jumper 

10 

U— 1/3 

716 

POCKETS 

5.  Make  welt.  ) 

) 

6.  Mark  welt.  ) 

Singer  21*1-12, 

) 

7.  Sew  on  welt.  ) 

21*1-3 

6 

) 

8.  Piece  pocket.) 

) 

9.  Sew  on  welts. 

Not  done 

) 

10.  Cut  mouth  and  press 

) 

open. 

Not  done 

)2  9 

61* 

11.  Finish  pockets. 

Singer  96-1*5, 

) 

21*5-1* 

10 

) 

12.  Baste  pocket  mouth. 

Singer  55-20, 

) 

107W-3,  Zig  Zag 

) 

S.M. 

) 

13.  Press  pockets. 

Hoffman  TP-1 

1* 

2 

811 

BACKS 

11*.  Pipe  seams.  ) 

3 

611 

15.  Close  back  seam.) 

Singer  2l*l 

6 

1-1/2 

1,261 

(ll*,l5,20)  ) 

16.  Make  lining.  (16, 

Singer  2l*l-3 

10 

33-37) 

Singer  21*1-12 

1* 

15 

103 

17.  Press  lining.  (17,38) 

Hoffman  Steam 

Jumper  V-l 

2-2/3 

537 

18.  Baste. 

Hand 

18 

95 

*Plant  J  -  This  plant  employs  over  1,000  workers*  It  is  an  inside 
shop  using  a  combination  of  production  methods,  and  manufactures  grade 
3+  men's  suits,  topcoats,  overcoats,  slacks,  and  sport  jackets.  The 
plant  comprises  sponging,  shrinking  and  finishing,  cutting  and  making 
departments.  Worker's  output  is  based  on  actual  time.  All  machines  are 
unit  driven.  Production  is  planned  to  make  1,700-2,000  suits  per  day. 


Footnote  at  end  of  table. 
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Plant  J  -  Men*s  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

of 

workers 

Worker*  s 
output  pe. 
8 -hr.  day 

Operations  on 
sack  coats 

Name  and  model 
number 

Average 

age 

19.  Pair  in  back  and 

fore  parts. 

Hand 

h 

628 

20.  Close  side  seams. 

(See  111  and  15) 

21.  Tape  back  armhole. 

Union  Special 

6500NZ 

3 

2 

985 

22.  Press  side  back  and 

armholes. 

Hoffman  Steam 

Jumper  VFB-2 

15 

ll 

6I16 

FRONTS 

23*  Press  canvas. 

Hoffman  Steam 

Press  ST-6 

10 

1 

2,775 

2li.  Pair  in  canvas. 

Hand 

na 

25.  Mark  break. 

Hand 

26.  Canvas  fore  parts. 

na 

6 

30l» 

27.  Baste  on  bridle. 

Singer  55-20 

6 

2 

1,130 

28.  Pad  lapels  and 

bridle. 

American  Model 

#9 

6 

5-1/2 

1»30 

29.  Press  fronts. 

New  York  NC-6 

Hoffman  ST-6 

10 

3 

692 

30.  Shape. 

Hand 

6 

310 

31.  Cut  round  canvas. 

Hand 

1/2 

3,000 

32.  Pipe  bottoms. 

Singer  2l|l-12 

6 

1 

1,615 

33 .  LINING 

33.  Piece  up  lining.  ) 

3U.  Piece  lining  pocket.) 

35.  Make  lining  pocket.) 

( Qpo  T 

36.  Sew  round  lining  ) 

XO / 

pocket.  ) 

37.  Stitch  stay.  ) 

38.  Press  lining. 

(See  17) 

39.  Pair  in  lining  with 

coat. 

Hand 

3/U 

1,970 

I|0.  Baste  under. 

Hand 

10 

202 

111.  Sew  round. 

Not  done 

1|2.  Fasten  tapes. 

Singer  2li5-li, 

2-li 

7 

369 

96-U5 

10-15 

U3.  Press  tapes. 

Hoffman  TDO 

l*-i5 

1-1/2 

1,279 

i|li.  Press  edge  seam 

open. 

Not  done 

U5.  Trim  facings  and 

turn  out. 

Hand 

5 

397 

1|6.  Baste. 

Union  Special 

1900 

15 

6 

291* 

U7.  Bluff  edges. 

Not  done 

1|8.  Fasten  bottoms. 

Not  done 

Footnote  at  end  of  table. 
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Plant  J  -  Men*s  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

Worker*  s 

Name  and  model 

Average 

of 

output  pe; 

number 

age 

workers 

8 -hr.  day 

1*9.  Flat  baste  facing. 

na 

k 

532 

50.  Baste  lining.  ) 

51.  Fasten  facings.) 

Singer  12W-112 

5 

l-l*/5 

1,117 

52.  Set  edges. 

53.  Fell  lining  side 

Not  done 

seams  and  bottoms. 

Side  -  Lewis  30 
Bottom  -  Lewis 

170-2 

2 

1-1/2 

1,1*08 

5U.  Trim  canvas  at  arm- 

hole,  shoulder  and 
gorge. 

Union  Special 

1-3A 

15800 

15 

929 

55.  Close  shoulders. 

56.  Press  open 

Singer  2l*l 

3 

55U 

shoulders. 

Hoffman  Steam 

Jumper 

10 

2 

821 

57.  Mark  neck  inlay. 

58.  Seam  under- collar 

Hand 

1 

1,516 

and  canvas. 

Singer  2l*l-3 

10 

3/U 

1,895 

59.  Press  seam. 

Hoffman  Steam 

Jumper 

5 

l/u 

5,190 

60.  Pad  under-collar. 

American  Model 

#9 

1* 

1 

1,238 

TOP-COLLAR 

61.  Press  and  stretch 

top-collar. 

New  York  N15l*0 

15 

3A 

2,513 

62.  Shape  top-collar. 

63.  Pair  in  top-  and 

Hand 

1 

1,663 

under-collar  with 

1/3 

6,050 

coat. 

Hand 

iA 

2,290 

61*.  Baste  on  under- 

collar. 

Union  Special 

1900KZ 

15 

11 

180 

65.  Press  in  under- 

collar. 

New  York  N15l*0 

10 

na 

na 

66.  Shape  under-collar. 

Hand 

3 

717 

67.  Collar  closing. 

Hand 

25 

72 

68.  Draw  breaks. 

Not  done 

69.  Fell  under-collar. 

Lewis  Model  I63I* 

1* 

1 

1,238 

70.  Fell  collar  edge. 

Hand 

2 

756 

SLEEVE 

71.  Close  forearm  seam. 

(71,7^,75,77) 

Singer  2l*l, 
Singer  96 

10 

9 

168 

72.  Press  forearm  seam. 

Hoffman  U-l  or 
LCF-7 

10 

2 

897 

Footnote  at  end  of  table 
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Plant  J  -  Men’s  Winter  Suits  -  Continued 


Operations  on 

Machinery  and  equipment 

Number 

of 

workers 

Worker’s 
output  per 
8 -hr.  day 

sack  coats 

Name  and  model 
number 

Average 

age 

73#  Tack  cuff  canvas. 

na 

1 

1,712 

7lu  Mark  and  sew  vent. 

(See  71) 

75.  Baste  cuff. 

(See  71) 

76.  Press  cuff. 

New  York  MIOliO 

10 

1 

1,1*97 

77.  Sew  hindarm  seam. 

(See  71) 

78.  Press  hindarm  seam. 

Hoffman  VG-2 

2 

821* 

SLEEVE  LINING 

79.  Close  sleeve  lining 

seams. 

Singer  96-1*0 

10 

2-1/2 

71*6 

80.  Pair  in  sleeve  lin- 

ing  and  turn 

sleeve. 

Hand 

1 

2,030 

81.  Tack  sleeve  lining 

to  cuff. 

Lewis  1626 

h 

3-1/2 

1*96 

82.  Baste  sleeve  lin- 

ing  to  cuff. 

Hand 

2 

901 

83.  Turn  and  press 

sleeve. 

Not  done 

81*.  Pair  in  sleeves. 

Hand 

1 

1,765 

85.  Sew  in  sleeves. 

Singer  96-1*0, 

15 

2ia-3 

10 

8 

195 

86.  Press  armhole. 

Hoffman  Steam 

Jumper  G-3 

6-7 

6 

1*1*7 

87.  Baste  armhole  and 

insert  pad. 

Union  Special 

15800KZ 

10 

18 

106 

88.  Felling. 

Hand 

na 

na 

na 

89.  Mark  and  cut  button- 

holes. 

Hand 

na 

1, 1*1*9 

90.  Make  buttonholes. 

(Lapel  Dutton- 

hole)  Singer  99W 

3) 

i, 

7)i7 

110,  99W-130 

5) 

4 

1 4  f 

91.  Pull  bastings. 

Hand 

1-1/2 

1,21*9 

92.  Press  edges. 

Hoffman  PX09 

8 

3 

1*62 

93.  Press  collars  and 

shapes  and  roll 

Hoffman  VK-2 

6-8 

9 

209 

lapels.  (93,103) 

New  York  NK-2 

15-18 

8 

219 

9U.  Remove  impressions 

of  collars  and 

Hand 

shapes.  (9h,102) 

Sponging  Opera- 

tion 

18 

95 

95>.  Press  fronts. 

Hoffman  VO-21 

(9  left,  9 

right) 

10 

6-1/3 

292 

96.  Mark  buttons. 

Hand 

2 

1,1*30 

Sew  buttons. 

Hand 

12 

231* 

Footnote  at  end  of  table# 
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Plant  J  -  Men's  Winter  Suits  -  Continued 


Operations  on 
sack  coats 

Machinery  and  equipment 

Number 

of 

workers 

Worker's 
output  pe] 
8-hr.  day 

Name  and  model 
number 

Average 

age 

97.  Press  elbows. 

Hoffman  Bg-9 

15 

2-1/2 

727 

98.  Press  sleeves. 

Hoffman  VU-9 

5 

3-1/2 

1*96 

99.  Press  side  seams.) 

100.  Press  backs.  ) 

Hoffman  Shape 

Presser  BU-1* 

11* 

129 

101.  Press  shoulders  and 

armholes. 

Hoffman  VG-5 

1*-15 

18 

91* 

102.  Touch  up  with  Hand 

Iron. 

(See  9l*) 

103*  Roll  lapels. 

(See  93) 

na  Not  available 


Plant  J  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 


Machinery  and  equipment 


Name  and  model 
number 


Average 

age 


Number 

of 

workers 


Worker*  s 
output  per 
8 -hr.  day 


FRONTS 

1.  Serge  in  and  out  leg 

seams  and  fork  run, 
taking  in  fork  stay. 
(1,12) 

2.  Sew  in  pleats. 

3.  Press  pleats. 


1*.  Sew  on  pocket  facing, 
turning  in;  (bottom 
of  facing  shaped )o 

5.  Sew  pockets  and  fac¬ 

ing  to  front;  nick 
seam  at  both  ends  of 
stitching. 

6.  Turn  back,  pipe,  turn 

in  and  sew  down  in¬ 
side  edge  of  pocket 
facing. 


Union  Special 
3 9200 J, Singer 

2i*6-2 

Singer  96-1*7 
New  York  Steam 
Iron  &  Hot  Buck 
Jumper  U-2 


Singer  96-1*7 


h 

1 

10 

10 

10 


10 


1/3 


na 


1/2 


H* 


91*0 

na 

2,330 

1,01*0 


167 


Footnote  at  end  of  table. 
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Plant  J  -  Men's  Winter  Suits  -  Continued 


Operations  on  pants 


Machinery  and  equipment 

Name  and  model  Average 
number  age 


Number 

of 

workers 


Worker' s 
output  per 
8 -hr*  day 


7.  Sew  pocket,  tack 

mouth  top  and  bot¬ 
tom  nick  facing  of 
pocket  below  bottom; 
tack  and  pair  off 
surplus  facing  at 
top* 

8.  Sew  zip  to  left  fly 

on  twin  needle  tak¬ 
ing  in  lining;  sew 
right  fly  to  zip. 

9.  Trim  zip  level  with 

top  of  fly;  sew  jean 
stay  to  left  fly  top. 

10.  Sew  fly  lining  to  ) 

right  fly.  ) 

11.  Nick  front  for  fly;) 

sew  left  fly  to  ) 
front.  ) 

BACKS 


Singer  96-1*7 


Singer  112Wll*0 


Singer  96-1*5 


10 


11* 


1 

1-1/3 


3 -3  A 


167 


1,900 

1,510 


615 


12. 


13. 

11*. 

15. 

16. 


17. 

18. 


Serge  in  and  out  leg 
seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 
seam. 


(See  1) 


Sew  darts. 

Press  darts. 

Mark  hip  pockets. 

Lay  pocket,  back  and 
facing  with  drilled 
holes  in  pocketing 
in  line  with  hip 
pocket  mark;  sew  a- 
cross  on  twin  needle 
m/c  with  knife  be¬ 
tween  needles  cut¬ 
ting  as  sewing. 

Make  bottom  welt; 
turn  in  facing  and 
sew  down  in  pocket. 

Sew  each  side  of 
pocket,  using  knife 
trimmer. 


Not  done 
Not  done 
na 


Singer  96-1*7 
(Single  needle 
used,  cut  with 
scissor) 


na 


Singer  96-1*7 


2-1/3 

1/4 


1 


12 


10 


na 


869 

,61*2 


179 


na 


Footnote  at  end  of  table. 
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Plant  J  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker' s 

Operations  on  pants 

Name  and  model 
number 

Average 

age 

of 

workers 

output  pe: 
8 -hr.  day 

19#  Turn  out  hip  pocket; 
catch  ends;  insert 
tab  on  left  hip 
only;  loop  for 
button. 

Singer  96-1*7 

10 

na 

na 

20,  Mark  and  sew  button 
to  hip  pocket,  (L) 

na 

1 

2,1*80 

21.  Sew  round  hip 
pocket. 

Singer  96-1*7 

10 

3 

666 

22.  Pair  in  backs  and 
fronts  insert  gar¬ 
ment  ticket,  in 
hip  pocket. 

Hand 

na 

na 

23*  Close  side  seams 

from  top  to  bottom. 

Union  Special 
51-200 

6-10 

3 

6k2 

2l*.  Make  belt  loops  for 
waistband. 

Union  Special 
Blindstitch  88BL 

11 

1 

2,hl9 

25.  Sew  on  waistband, 
including  6  or  7 
belt  loops. 

Singer  96-1*7 

10 

7-l/U 

280 

26.  Press  open  seam  at 
pocket  mouth,  turn 
over  and  press 
down  lip  of  pocket, 
press  waistband 
seam,  press  over 

New  York  Jumper 

3-1/2 

99k 

right  fly  seam. 

U-2 

6-8 

1-1/2 

1,228 

press  back  left  fly 
27.  Bar- tack. 

Singer  69-8 

5 

3 

685 

28.  Sew  round  side  pock¬ 
et  to  stay. 

68-32 

68-39 

Singer  96-1*7 

10 

na 

3 

na 

705 

29.  Serge  left  fly. 

Singer  2i*6-2 

1 

1 

2,090 

30.  Make  watchpocket 

by  serging  machine. 

Merril  60HW 

15 

1/30 

3,10li 

31.  Sew  on  watchpocket 

to  top  of  waist¬ 
band. 

32.  Put  in  snaps  on 

Scovill  Snap 

1 

2,030 

waistband. 

Machine 

2 

1 

2,oli5 

33.  Corner  left  and 
right  flys. 

Singer  96-1*0 

10 

2 

1,025 

Footnote  at  end  of  table. 
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Plant  J  -  Men's  Winter  Suits  -  Continued 


Machinery  and  equipment 

Number 

Worker' s 

Operations  on  pants 

Name  and  model 

Average 

of 

output  per 

number 

age 

workers 

8 -hr.  day 

34.  Fell  on  waistband 

lining. 

Lewis  1641 

1 

2 

1,025 

35.  Sew  side  of  watch- 

pocket  to  waist¬ 
band  lining. 

36.  Sew  on  edge  of 

right  fly  to  waist¬ 
band  lining. 

Singer  96-47 

10 

na 

na 

37.  Press  waistband 

lining  and  press 
seam  of  right  fly 

New  York  Jumper 

lining. 

Press 

6 

3 

962 

38.  Stitch  left  fly. 

39.  Check  waist 

Singer  96-47 

10 

2 

1,036 

measure . 

40.  Sew  back  seam,  be- 

ginning  3  in.  from 
crotch  and  make 

2-1/6 

946 

vent. 

Singer  $1-300 

1-2 

1 

1,990 

41.  Sew  on  6  suspender 

buttons,  inserting 
button  stay  to  each. 

Not  done 

42.  Stitch  down  waist- 

band  lining  and 
close  right  fly 
edge. 

Singer  96-47 

10 

na 

na 

43.  Bar- tack  loops  thru 

waistband. 

5 

6$  2 

44.  Close  in-leg  seams.) 
4$.  Close  crotch  seam.  ) 
46.  Put  on  zip  runner  and 

Singer  2$3-2 

2 

5 1/2 

417 

853 

staple  end  of  zip. 

Scovill  Zipper 

1 

2 

1,132 

Talon  Zipper 

Rent 

1 

2,260 

47.  Tape  crotch. 

na 

5-1/4 

396 

48.  Bar- tack  fly. 

49.  Press  side  seam,  in- 

Singer  68-32 

23 

1 

2,177 

leg  seams,  and  back 

Zacharias  Steam 

seams. 

Press 

6 

4 

573 

50.  Clean,  sew  on  tick- 

ets  and  remove  Soa- 
bar  tickets. 

na 

4 

536 

5l •  Press  legs. 

New  York  Press 

nl-4 

10 

$ 

481 

Footnote  at  end  of  table. 
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Plant  J  -  Men’s  Winter  Suits  -  Continued 


Operations  on  pants 

Machinery  and  equipment 

Number 

of 

workers 

Worker's 
output  per 
8 -hr.  day 

Name  and  model 
number 

Average 

age 

52.  Press  round  top. 

53.  Pink  bottoms. 

5U.  Examine  and  clean 
stains. 

New  York  Press 
NL-10 

na 

na 

10 

U-3/li 

531 

na  Not  available* 
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Table  16.  Man-hour  requirements  and  characteristics  of  indirect  labor 

in  10  selected  men*s  winter  suit  plants,  U.S.A.,  1950 


Number  of  indirect 

Indirect  man-hours  per  suit  operations  performed 


Plant 

Grade 

Total 

Cutting 

depart¬ 

ment 

Making 

depart¬ 

ment 

Non- 

depart- 

mental 

Cut¬ 

ting 

Mak¬ 

ing 

Non- 

depart¬ 

mental 

A  . 

• 

• 

• 

4 

.715 

.192 

.196 

.327 

5 

2 

4 

B  . 

• 

• 

• 

4 

i/ 

.797 

.093 

.257 

.447 

3 

2 

5 

C  . 

• 

• 

# 

4 

i/ 

.715 

.092 

.259 

.364 

7 

3 

8 

D  . 

• 

• 

• 

3 

.670 

.048 

.300 

.322 

3 

2 

5 

E  . 

• 

• 

• 

4 

1.654 

.194 

.292 

2/  1.168 

6 

2 

6 

F  . 

• 

• 

• 

2+ 

i/ 

1.254 

.14 4 

.416 

2/  .694 

6 

3 

5 

G  . 

• 

• 

• 

4+ 

ul/ 

(ii/ 

.244 

.385 

6 

2 

4 

H  . 

• 

• 

• 

5 

2.075 

U"\ 

00 

ir\ 

. 

.283 

1.207 

6 

3 

7 

I  . 

• 

• 

• 

4 

.767 

.207 

.366 

.194 

3 

4 

5 

J  . 

• 

• 

• 

34 

.667 

.069 

.214 

.384 

4 

3 

8 

Percent  of 

Number  of 

indirect  to 

Production 

employees 

total  plant 

method 

in  plant 

employees 

A  . 

• 

• 

• 

4 

Bundle 

450-500 

7.7 

B  . 

• 

• 

• 

4 

Bundle 

250-300 

11.2 

c  . 

• 

• 

• 

4 

Progressive 

bundle 

over  1,000 

12.3 

D  . 

• 

• 

• 

3 

Progressive 

bundle 

over  1,000 

12.8 

E  . 

• 

♦ 

• 

4 

Bundle 

250-300 

i/t 

21.4 

F  . 

• 

• 

• 

2+ 

Bundle 

500-550 

2/ 

15.1 

G  . 

• 

• 

• 

4+ 

Progressive 

bundle 

over  1,000 

8.3 

H  . 

• 

• 

• 

5 

Combination 

900-1,000 

10.7 

I  . 

• 

• 

• 

4 

Bundle 

350-4.00 

7.7 

J  . 

• 

• 

• 

3+ 

Combination 

over  1,000 

13.4 

1/  Man-hours  shown  are  for  a  2-piece  suit. 

2 /  Non-departmental  indirect  man-hours  includes  time  spent  in 
servicing  other  shops  of  the  plant  not  covered  by  this  survey.  The 
hours  for  the  shops  reporting  cannot  be  separated  from  the  total  in¬ 
direct  man-hours;  therefore,  indirect  unit  man-hours  are  overstated. 

2/  Data  not  available. 
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Table  17.  General  characteristics  of  the  buildings  occupied 
by  10  men’s  winter  suit  plants,  U.S.A.,  1950 


Plant 

Number 
of  shops 

Area  (square  feet) 

Percent 
storage  to 
total  area 

Total 

Production 

A  o  «  •  •  • 

h 

62,000 

50,000 

16.1 

B  •  o  •  «  • 

3 

S5,ooo 

16,000 

16.U 

C . 

6 

a)110,000 

50,000 

a)/ 

b)  50,000 

50,000 

c) 

25,000 

25,000 

D . 

5 

160,000 

125,000 

16.9 

Bi  •  •  0  •  o 

5 

55,ooo 

31,000 

ill. 5 

F . 

6 

82,500 

59,500 

18.2 

G . 

10 

800,000 

550,000 

25.0 

H  .  .  e  •  . 

3 

175,000 

91,500 

18.9 

1  «  •  o  e  • 

3 

ao,ooo 

(1)/ 

(1)/ 

<J  o  e  «  •  • 

6 

a)301,000 

1567500 

1972 

b)l80,000 

108,000 

19.2 

Area  per 

production 

Age 

Has  plant  been 

worker 

of 

Speciany 

(square  feet) 

building 

designed 

Engineered 

A . 

112 

35 

No 

No 

B . 

178 

2h 

Yes 

No 

C  .  •  •  •  • 

100 

a)55 

No 

No 

b)35 

Yes 

No 

c)30 

Yes 

No 

D . 

102. 

1*0-50 

No 

Yes 

E  *  .  c  »  • 

127 

70 

No 

No 

F  0  o  •  •  • 

131 

50 

Yes 

No 

Gooo.# 

180 

5 

Yes 

No 

H  .  o  .  .  . 

110 

30-35 

No 

Yes 

I . 

a)/ 

ao 

No 

Yes 

2<59 

38 

No 

Yes 

1/  Data  not  available. 


Indirect  Labor  Operations 


Occupations  usually  classified 
as  departmental  indirect  in  the  men's 
winter  suit  industry  are  foremen, 
cutting  clerks,  ticket  sewers,  and 
floor  boys  in  the  cutting  department; 
and  foremen  and  bundle  boys  in  the 
making  department •  Non-departmental 
occupations  are  general  maintenance 
men,  machine  repairmen,  shipping  and 
receiving  clerks,  label  severs,  stock 
clerks,  and  final  examiners.  If  the 
company  owns  the  plant's  building, 
elevator  operators  and  guards  are 
also  classified  in  the  latter  group* 

Although  indirect  labor  consti¬ 
tutes  a  small  percentage  of  total 
labor,  improvements  in  the  utilisa¬ 
tion  of  indirect  labor  are  important 
to  increased  productivity.  One  in¬ 


direct  worker  services  workers  per¬ 
forming  direct  operations.  The  in¬ 
troduction  of  an  additional  indirect 
function  may  increase  the  produc¬ 
tivity  of  many  direct  workers.  In 
fact,  as  the  manufacturing  operation 
is  enlarged  and  becomes  more  inte¬ 
grated,  a  larger  ratio  of  indirect 
to  total  labor  results  and  more  ef¬ 
ficient  use  of  direct  labor  is  ac¬ 
complished. 

Factory  overhead  is  affected  by 
such  factors  as  the  structure  of  the 
building,  the  layout  of  the  work 
stations,  the  materials  handling 
equipment,  the  extent  of  quality 
control,  and  the  degree  of  speciali¬ 
zation  o  Tables  16  and  17  show  some 
characteristics  influencing  indirect 
labor. 
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MEN'S  WINTER  SUITS  AND  TOPCOATS 


CHAPTER  III:  CASE  STUDIES— TOPCOATS 


Description  of  a  Topcoat 

A  topcoat  is  a  lightweight  outer- 
coat  or  overcoat *  Topcoat  fabrics 
weigh  from  lli  to  20  ounces  per  yard, 
and  are  generally  5U  inches  wide. 
Overcoats  are  made  of  heavier  fab- 
rics-22  to  32  ounces  per  yard-gener- 
ally  5U  inches  wide.  Another  dif¬ 
ference  between  topcoats  and  over¬ 
coats  is  that  overcoats  are  usually 
fully  lined  whereas  topcoats  are 
partially  lined  or  have  removable 
w zip-in"  linings.  The  paddings  and 
trimmings  in  a  topcoat  are  also 
lighter  in  weight. 

Topcoats  are  made  in  either 
single  or  double-breasted  models.  The 
single-breasted  have  either  a  fly 
front  (with  concealed  buttons  and 
buttonholes),  or  an  exposed  button 
front  called  a  ,,button-dawnH  front. 
The  double-breasted  models  nearly 
always  have  the  button-down  front. 
Zip-in  linings  are  usually  either  a 
plain  tan  or  grey  wool  for  gabardines, 
and  a  plaid  for  worsteds  or  woolens. 
Standardization  of  this  item  is  prac¬ 
tical  since  the  zip-in  lining  Is  in¬ 
visible  when  the  coat  is  worn. 

Topcoats  are  made  in  a  variety 
of  shoulder  models  with  Raglan  and 
box  shoulders  predominating.  The 
half-belt  on  the  back  is  also  a  fea¬ 
ture  on  some  of  the  drape  or  form 
fitting  models.  Most  topcoats,  ex¬ 
cept  some  rainwear  models,  have  a 
vented  back,  that  is,  an  opening  in 
the  lower  rear  part  of  the  coat.  The 


usual  type  of  outside  pockets  are 
slash  pockets  and  patch  pockets.  An 
inside  letter  pocket,  and  outside 
breast  or  handkerchief  pocket,  and  a 
coin  or  ticket  pocket  are  common  fea¬ 
tures. 

Topcoat  Materials.  Topcoats  are 
made  of  either  woolens  or  worsteds. 
Typical  woolens  are  tweed,  homespun 
and  twists.  Examples  of  worsteds  are 
serge,  gabardine,  sharkskin,  and  un¬ 
finished  worsteds.  Some  materials 
such  as  covert,  cheviot^  and  flannel 
may  be  either  worsted  or  woolen. 
Worsted  yarns  are  made  from  the  fin¬ 
est  and  longest  wool  fibers,  combed 
parallel  and  twisted  together  making 
yarn  that  is  even,  strong,  and  firm. 
Woolen  yarns  are  made  of  coarser 
fibers  than  worsted;  fibers  are  both 
short  and  long,  and  crisscrossed  in 
the  yarn  --  not  combed  and  laid  par¬ 
allel.  Most  woolen  yarns  are  one  ply 
and  loosely  twisted.  Woolens  lend 
themselves  to  more  casual  styling 
than  do  worsteds.  Generally,  woolens 
have  a  soft  finish  and  are  less 
firmly  woven  than  worsteds,  so  they 
neither  keep  their  shape  nor  press 
as  well  as  worsteds. 

Most  topcoat  fabrics  are  made 
of  wool  from  sheep  or  hair  from  such 
animals  ras  goats  (cashmere  and  mo¬ 
hair),  camels,  alpacas,  and  vicunas. 
Wool  is  often  combined  with  other 
fibers  such  as  cotton  or  synthetic 
fibers  to  supply  specially  desired 
characteristics  in  wear  and  in  manu¬ 
facture. 


-  151  - 


242402  0—53 


11 


Collection  and  Presentation  of  Data 

The  preparation  of  these  survey 
data  involved  three  major  steps,  A 
schedule  (see  appendix  II )  was  pre¬ 
pared  with  the  advice  and  counsel  of 
recognized  authorities  in  management, 
labor,  and  trade  associations.  The 
schedules  were  taken  to  the  coopera¬ 
ting  companies,  where  the  essential 
information  was  obtained  by  personal 
conferences  with  officials,  and  from 
the  companies*  records  and  experi¬ 
ence,  Finally  the  information  ob¬ 
tained  was  arranged  into  case  method 
studies  or  statistical  composites, 
as  here  presented. 

Departmental  Operations 

Detailed  descriptions  of  the 
manufacturing  operations  by  depart¬ 
ment  are  shown  for  those  plants  in 
which  they  are  performed,  (See 
tables  18,  19,  and  20,)  There  are 
three  departments j  sponging,  shrink¬ 
ing,  and  finishing  is  the  first  de¬ 
partment,  cutting  the  second,  and 
making  the  third.  Operations  in 
these  three  departments  were  ana¬ 
lyzed  and  divided  as  follows:  3  to 
5>  sponging,  shrinking,  and  finishing 
operations;  U  to  11  cutting  opera¬ 
tions;  and  75  to  182  making  opera¬ 
tions,  In  addition  data  were  col¬ 
lected  on  machinery  used,  number  of 
workers,  and  worker *s  output  per  8- 
hour  day. 

The  list  of  operations  does  not 
reflect  accurately  the  exact  opera¬ 
tions  in  each  plant,  since  they  vary 
with  the  model  and  style  of  garment 
being  produced.  Therefore,  where  a 
plant* s  operations  would  not  fit  in 
with  the  listed  operations,  the  list 
was  modified  to  include  the  changes, 
and  in  some  cases  the  operations 


list  was  printed  as  submitted  by  the 
manufacturer  or  contractor.  Opera¬ 
tions  in  the  making  departments  are 
not  always  followed  in  the  sequence 
shown  since  some  plants  manufacture 
various  pruts  of  the  garment  simul¬ 
taneously,  The  same  part  of  a  coat 
may  be  made  by  different  methods. 
For  example,  some  firms  make  a  "sand¬ 
wich"  collar,  i.e.,  a  collar  which 
is  made  as  a  unit  and  then  attached 
to  the  coat.  Others  make  an  "open” 
collar,  which  is  a  collar  that  is 
built  into  the  coat  as  the  parts  are 
assembled.  Still  others  make  a  semi¬ 
open  collar,  which  contains  elements 
of  both  the  '’sandwich"  arri  the  "open" 
collar.  Plants  which  have  been 
"engineered"  or  specifically  designed 
for  the  manufacture  of  men*s  topcoats 
use  a  much  more  logical  sequence  of 
operations  than  plants  which  have 
just  grown  through  the  addition  of 
machines  and  employees. 

In  general,  only  the  largest 
plants  in  the  industry  can  profit¬ 
ably  perform  all  of  the  operations 
requisite  for  the  manufacture  of  a 
raan*s  topcoat,  e.g. ,  sponging,  shrink¬ 
ing,  finishing,  cutting,  and  making. 
The  smaller  plants  usually  find  it 
more  feasible  to  contract  out  one  or 
more  of  the  manufacturing  functions, 
such  as  shrinking  or  making.  Others 
contract  out  the  manufacture  of  spe¬ 
cific  parts  such  as  shoulder  pads 
and  canvas  fronts,  or  even  specific 
operations  such  as  felling  or  making 
buttonholes. 

A  detailed  description  of  the 
various  departmental  operations  are 
given  in  Chapter  IV.  In  the  follow¬ 
ing  tables  data  are  given  for  all  the 
operations  necessary  to  manufacture 
a  topcoat  in  the  six  different  plants 
making  them. 
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Table  18.  Equipment  and  number  of  workers  in  the  sponging,  s  hr  inking  ?  and 
finishing  department  in  Plant  W  l/,  a  raan*s  topcoat  manufacturing 
plant,  U.  S.  A.,  1951 


Operation 

Equipment 

Number  of 
machines 

Number  of 
workers 

Cloth  examining  .... 

10 

Sponging  ....... 

Curtis  and  Marble 

10 

7 

Decatizing.  . 

Curtis  and  Marble 

2 

k 

Gessner 

3 

Cold  water  shrinking  . 

Gessner 

2 

2 

Winding  . 

Windel 

2 

3 

Parks  and  Wools on 

2 

1 /  This  department  processes  22,5>00  yards  of  cloth  per  8-hour  day. 
The  workers  in  this  department  are  paid  on  an  hourly  basis. 


Table  19.  Equipment,  number  of  workers,  and  worker *s  output  per  8-hour  day, 
by  operation,  in  the  cutting  department  in  three  selected  plants, 
U.  S.  A.,  1951 

Plant  W  1/ 


Operation 

Equipment 

Number 

Number 

Worker* s  output 

of 

of 

of  topcoats  per 

8 -hour  day 

machines 

workers 

Spreading  and 

marking  .... 

Cutting  Room  Appli- 

ance  Corp.  Model 
TT5U7-60 

2 

(2/) 

Hand  Spreading 

Machines  con¬ 
structed  by  com¬ 
pany's  maintenance 
department 

22 

(2/) 

100 

Cutting  ..... 

Eas  tman -Maindn- 

Wolfe  straight 
knife  cutting 
machine 

6  inch  blade 

11 

(2/) 

8  inch  blade 

Round  knife 

20 

(2/) 

cutting  machine 

5>  inch  blade 

8 

W/) 

200 

6  inch  blade 

20 

Fitting  . 

Beaver 

6 

m 

200 

Eastman 

12 

Assembling  ... 

— 

1000 

See  footnotes  at  end  of  table. 
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Table  19*  Equipment,  number  of  workers,  and  worker»s  output  per  8-hour  day, 
by  operation,  in  the  cutting  department  in  three  selected  plants, 
U.  S.  A.,  1951  — Cont. 

Plant  X 


Operation 

Equipment 

Number 

of 

machines 

Number 

of 

workers 

Worker  *  s  output 
of  topcoats  per 
8-hour  day 

Spreading  . 

(Hand) 

(2/) 

(2/) 

200 

Marking  . 

Machine  cutting  .  .  . 

(Hand) 

Maimim  (Automatic 

(2/) 

(2 /) 

200 

xx) 

(2/) 

(2/) 

200 

Hand  cutting  .... 
Ticketing  and 

(Hand) 

(2/) 

(2/) 

9 

assembling  .... 

Soabar 

(2/) 

(2/) 

200 

Lining  cutting  .  .  . 

Wolf  #70 

(2/) 

(2/) 

200 

Plant  13/ 


Spreading  ...... 

Marking  .  . 

Machine  cutting  •  ,  . 

Hand  ) 

Hotary  and  ) 

(2/) 

8 

(2/) 

straight  knife  ) 

(2/) 

(2/) 

Ticketing  . 

Assembling  and  other 

Soabar 

19 

operations  h/ •  .  .  • 

(2/) 

33 

(2/) 

1/  This  cutting  department  cuts  men*s  topcoats,  overcoats,  suits, and 
slacks’,  as  well  as  womens  suits  and  coats.  The  number  of  machines  and  of 
workers  is  reported  for  the  entire  shop  when  producing  all  products.  Out¬ 
put  per  worker *s  8-hour  day  is  for  topcoats  only.  Average  age  of  machines 
is  three  years. 

2/  Data  not  available. 

3/  Operational  times  for  Plant  Y  are  not  reported  since  a  breakdown 
is  nol:  available  for  individual  products ;  topcoats,  suits,  sport  coats,  and 
slacks. 

h/  Occupations  included  are;  Cutting  clerks,  piece  goods  clerks, 
piping  boy,  and  lining  pickers. 
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Table  20.  Equipment  and  worker* s  output  per  eight-hour  day  in  the  making 
department  of  six  selected  men*s  topcoat  plants,  U.  S.  A.,  1951 

Plant  l f 


Making  department 
operation 

E  qiipment 

Worker* s  output 
of  topcoats  per 
8-hour  day  2 / 

Machine  and 
model 

Type 
drive  J/ 

PARTS 

1.  Line,  turn  & 

gauge  stitch 

cuffs  •  •  . 

Singer  96-10 

G 

200 

2.  Press  cuffs  • 

Hoffman  TK-2 

Uoo 

3*  Canvas  make  • 

(Purchased  made) 

Set  label  to 

yoke  (lin- 

ing)  ♦  ♦  • 

Singer  96-10 

G 

56o 

5*  Face  lining 

) 

pocket,  set 

) 

size  ticket 

) 

&  label 

) 

(Done  with 

) 

8)  i/.  .  . 

) 

6*  Pipe  inside 

) 

pocket 

) 

slash  .  •  • 

(Not  done) 

) 

75 

7*  Make  inside 

) 

pocket  fcom- 

) 

plete)  and 

) 

8©  Join  &  bottom 

) 

hem  back  lin- 

) 

ing.  Join 

) 

lining  fore- 

) 

parts  to  yoke. 

) 

turn  bottom  of 

) 

yoke  &  stitch 

) 

and  sew  on  un- 

) 

ion  label.  (Al- 

) 

so  5)  .  .  •  • 

Singer  96-10 

G  ) 

9*  Face  &  set  lin- 

ing  to  side 

pockets  (2) 

(Not  done) 

10.  Pipe  side  poc- 

kets  .... 

(Not  done) 

-'vThis  is  an  inside  shop,  making  a  grade  k  topcoat  by  the  bundle  system 
of  production©  It  makes  only  menTs  topcoats.  The  plant  has  a  cutting  and 
a  making  department.  Sponging,  shrinking  and  finishing  are  done  outside  on 
contract.  This  plant  is  in  the  100-150  total  employee  size  group  and  out¬ 
put  is  125  coats  a  day.  Average  age  of  machinery  is  5  years. 

See  footnotes  at  end  of  table. 


-  155  - 


Table  20.  Plant  U — Continued 


 r.   Eauipment . 

Worker* s  output 

Making  department 

Machine  and  Type 

of  topcoats  per 

operation 

model  drive  1/ 

8 -hour  day  2/ 

SLEEVES 

11. 

Outseam  sleeves  &  linings 

"Sleeve-makers"  (Also 
Dl,  15) . 

Singer  96-10 

G 

125 

12. 

Baste  cuffs  to  sleeves.  . 

Singer  96-20 

G 

250 

13. 

Stitch  cuffs . . 

Singer  96-10 

G 

300 

ll*. 

Join  sleeve  &  lining  at 

cuff  end  (Done  with 

11) . 

15. 

Inseam  sleeves  &  lin- 

16. 

ings  (Done  with  11)  .  . 

Press  seams  •  •••••. 

Hoffman  LCF  7 

55o 

17. 

Tack  lining  to  sleeves 

&  turn  ...  . 

(Hand  baste) 

125 

18. 

Sew  buttons  on  coat  ... 

(Hand) 

80 

19. 

Trim  sleeve  linings  .  .  . 

(Not  done) 

20. 

Inspect  ....••••• 

(No  inspection 

at  this 
point) 

UNDERCOLLAR 

21. 

Piece  undercollar 

canvas  «••••••. 

Singer  96-10 

G 

2880 

22. 

Piece  undercollar  •  •  •  • 

Singer  96-10 

G 

1200 

23. 

Press  seams  ••••••• 

Hofftoan  LCF  7 

1280 

2k. 

Stitch  undercollar  ... 

Singer  96-10 

G 

2000 

25. 

Blind  stitch  under- 

Lewis  62L-1 

collar  (Padding)  ... 

and  Amer. 
Blind  Stitch 

G 

1000 

26. 

Trim  undercollar 

canvas  ..•••••• 

(Hand  shears) 

800 

27. 

Collar  shaping  .  .  .  «  0 
COLLAR 

(Hand) 

l6o 

28. 

Join  collar  to  under- 

collar  •••••••. 

(Not  done) 

29. 

Trim  &  turn . . 

Make  open  collar 

30. 

Gauge  stitch  ..•••• 
FRONTS 

(&ee  21-26  above) 

31. 

Join  facings  to  yoke 

(Done  by  lin- 

facing  •••••••• 

ing  maker) 

32. 

Pipe  front  facing  and 

yoke  ••••••.•• 

(Not  done) 

33. 

Pipe  fronts  ••••••. 

(Not  done) 

34. 

Pocket  making  (slash 

pockets)  ••••••. 

Singer  96-10 

G 

75 

See  footnotes  at  end  of  table 
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Table  20.  Plant  U— Continued 


Making  department 
operation 

Equipment 

Worker's  output 
of  topcoats  per 

8 -hour  day  2/ 

Machine  and 

model 

Type 
drive  1/ 

35*  Pipe  pocket  openings  .  . 

(Not  done) 

% 

36*  Set  pockets  &  edge- 

stitch  welts  .  .  .  .  . 

(Not  done) 

37*  Set  bellows  to  facings  • 

(Not  done) 

BACKS 

38.  Pipe  (right)  center 

back  . . . 

(Not  done) 

39*  Pipe  left  vent  .  .  .  .  . 

Singer  96-87 

G 

800 

U0.  Tape  &  gauge  stitch  left 

vent  and 

Ul.  Sew  lining  to  right  vent 

) 

and 

) 

U2.  Center  seam  back  &  tack 

Singer  96-10 

G  ) 

vent  &  tape  on  arm- 

) 

holes  ••••.••• 

Singer  96-10 

G  ) 

70 

U3.  Press  lining  (vent)  and 

center  seam  •  •  •  .  • 

Hoffman  TU-11 

Uoo 

UU#  Finish  vent  lining  ... 

(11  hand  fin- 

ishers  do 

whole  coat) 

6b 

UUa.  Machine  hem  •••••. 

Lewis  17-10 

G 

boo 

ASSEMBLY 

U5*  Pair  fronts  and  backs 

"join  coat"  .  .  .  .  . 

(Hand) 

960 

U6.  Side  seam 

) 

U7.  Top-stitch  seams  .  .  . 

Singer  96-10 

G  ) 

100 

U8.  Press  seams  •••••• 

Hoffman  TU-11 

200 

1*9 •  Baste  canvas  front  and 

trim  canvas  and  put 

in  pads.  ••••... 

Singer  12W-212 

U 

100 

50.  Pad  lapel  &.  tack  in- 

American  Blind 

side  ••••••«•• 

Stitch  62L-1 

G 

125 

50a.  Press  front  ..«••• 

Hoffman  VT31B 

Uoo 

5l.  Shape  front  pocket 

) 

Hand 

) 

120 

52.  Trim  canvas  ...... 

) 

53#  Baste  facing  to  front 

(first  baste)  .... 

Singer  12W-212 

U 

160 

5U.  Tape  front  "sew  tape".  « 

Singer  2 U5-U 

G 

125 

55*  Blind  stitch  tape  "fell 

tape".  •••••••• 

Lewis  150-1 

G 

125 

56.  Press  tape  .••••. 

Hofffran  LJ-13 

250 

57*  Pipe  bottom  •••••• 

Singer  96-87 

G 

35o-liOO 

See  footnotes  at  end  of  table. 
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Table  20*  Plant  U —Continued 


Making  department 
operation 

Equi 

Dment 

Worker* s  output 

Machine  and 
model 

Type 
drive  1/ 

of  topcoats  per 

8 -hour  day  2/ 

58. 

Pull  basting  from 

facings . 

(Hand) 

1*80 

59. 

Baste  edges  and 

bottom  . 

Singer  55-5 

U 

115 

60. 

Second  baste  . 

(Not  done) 

* 

61. 

Stitch  facings  and 

linin  gs  . 

(Done  by  lining 

maker) 

62. 

Baste  lining . 

(Hand) 

ho 

63. 

Blind  stitch  lining  .  . 

(Not  done) 

6ii. 

Fell  bottom  &  vent  .  .  . 

Lewis  17-10 

G 

300 

65. 

Mark  for  buttonholes. 

Reliable  Hand 

pull  bastings,  open 

Buttonhole 

fly  and  cut  . 

Cutters 

U80 

66. 

Make  1*  buttonholes  .  .  . 

(Hand) 

25 

67. 

Make  lapel  buttonholes  . 

(Hand) 

160 

68. 

Tack  buttonholes 

(Part  of  operation  66). 

69. 

Join  shoulder . 

Singer  96-10 

G 

1*80 

70. 

Pair-in  sleeves  .... 

(Hand) 

1600 

71. 

Sew  in  sleeves  . 

Singer  96-10 

G 

110 

72. 

Press  shoulders 

and  armholes  . 

Hoffman  LGl5 

1*00 

73. 

Raise  stitch  arm- 

holes . . 

(Not  done) 

7U. 

Armhole  baste  . 

Singer  12W-212 

U 

260 

75. 

Join  shoulder 

lining  .  . . 

(Hand) 

100 

76. 

Sew  armhole  and 

) 

shoulder  linings 

) 

stitch  in  sleeve 

) 

head  and  . 

Singer  111W-U7 

u  ) 

100 

77. 

Tack  and  trim 

) 

armholes  . 

) 

78. 

Trim  collar  and 

) 

21*0 

neck  and  . 

(Hand) 

79. 

Set  collar  to  lapel  .  . 

) 

80. 

Collar  baste  . 

(Not  done) 

81. 

Finishing  . 

(Hand) 

15 

82. 

Single  stitch  . 

Singer  96-10 

G 

125 

83. 

Remove  bastings  .... 

(Hand) 

80 

See  footnotes  at  end  of  table. 
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Table  20.  Plant  U— Continued 


Equipment 

Worker* s  output 

Making  department 
operation 

Machine  and 
model 

Type 

drive 

of  topcoats  per 
8-hour  day  2/ 

8U.  Press  and  form 

undercollar  . 

Hoffman  TK-16 

2U0 

85  Press  edges,  collar, 
lapels  and  bottom 
vent . 

Hoffman  TD-9 

250 

86.  Press  sleeves,  body, 
lapels,  armholes, 
and  finish  lining  .  .  . 

All  Hoffman 

2- VCOlj.  (armholes) 

3- BG5 (sleeves , 

120 

87.  Mark  for  button  .... 

lapels 

2-VG38R(body) 

(Hand) 

2U0 

88.  Sew  button 

(Hand) 

96 

89.  Clean  and  inspect 

coat . 

(Hand) 

50 

90.  Bush  (repair)  . 

(As  required) 

50 

1 /  G  *  Group,  U  *  Unit 

2 /  The  worker* s  output  per  eight-hour  day  is  the  performance  as 
actually  reported  by  the  plant.  It  does  not  represent  the  rated  capac¬ 
ity  of  any  machine  which  may  be  used  in  the  operation. 

3 /  Numbers  in  parentheses  indicate  other  operations  included. 
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Table  20.  Equipment  and  worker* s  output  per  eight-dour  day  in  the  making 
department  of  six  selected  men’s  topcoat  plants,  U.  S.  A.,  1951 


Plant  V* 


Equipment 

Worker* s  output 

Making  department 
operation 

Machine  and 
model 

Type 

drive  1/ 

Age 

of  topcoats  per 

8 -hour  day  2 J 

PARTS 

1.  Line,  turn  &  gauge 

stitch  cuffs  .  .  . 

2.  Press  cuffs  .... 

Singer  2l*l«3 
Hoffman  cuff 

L 

10 

200 

3.  Canvas  make  •  •  •  • 
I*.  Set  label  to 

yoke  (lining).  .  . 
5.  Face  lining 

press 
(Kot  done) 

(Not  done) 

U 

15 

1*00 

pocket  .  . 

6.  Pipe  inside 

pocket  slash  and 

Singer  21*1-2 

L 

7 

1*00 

trim . 

7 .  Make  inside 

pocket  (complete) 

Singer  2l*5~3 

L 

7 

200 

(also  3ii)  3/  .  .  . 

8.  Join  &  bottom 

hem  back  lining.  . 

9.  Face  &  set  lining 

Singer  21*5-3 

(Not  done) 

L 

7 

80 

to  side  pockets  (2) 

Singer  21*1-2 

L 

10 

200 

10.  Pipe  side  pockets  . 
SLEEVES 

11.  Outseam  sleeves  & 

Singer  21*5-3 

L 

7 

1*00 

lining  (11,  15).  . 
12.  Easte  cuffs  to 

Singer  21*1-2 

L 

10 

1*00 

sleeves . 

13.  Stitch  cuffs  & 

Singer  2i*l-2 

L 

10 

1*00 

make  (complete) .  . 
ll*.  Join  sleeve  & 

lining  at  cuff 

Singer  21*1-2 

L 

8 

300 

ends  ....... 

15.  Inseam  sleeves  & 
lining  (Done 
with  11)  . 

Singer  21*1-2 

L 

10 

1*00 

*  This  is  a  contract  shop  and  makes  coats  for  grade  3  manufacturers, 
by  the  bundle  system  of  production.  It  makes  only  men’s  topcoats.  Mate¬ 
rials  are  supplied  cut  by  manufacturer  who  receives  finished  coats.  This 
plant  is  in  the  190-200  total  employee  size  group  and  output  is  1*00  top¬ 
coats  a  day. 

See  footnotes  at  end  of  table. 
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Table  20,  Plant  V — Continued 


Equipment 

' 

Worker* s  output 

Making  department 

Machine  and 

Type 

Age 

of  topcoats  per 

operation 

model 

drive  1 / 

8-hour  day  2 / 

16.  Press  seams  .... 

N.  Y.  pressing 

iron,  slide- 
arm  jumper 

U 

15 

1*00 

17.  Tack  lining  to 

sleeves  &  turn  .  . 

(Hand) 

135 

18.  Sew  buttons  at 

cuffs  (Done  with 
operation  88)  •  •  . 

19.  Trim  sleeve 

linings  .  .  .  .  . 

(Not  done) 

20.  Inspect  . 

(By  supervisor) 

UNDERCOLLAR 

21.  Piece  undercollar 

American  Blind 

canvas  &  trim  and. 

Stitch  #1*039 

U 

15 

1*00 

22.  Piece  undercollar  . 

Singer  21*5-3 

L 

7 

23.  Press  seams  .... 

N.  Y.  Pressing 

Iron 

U 

1*00 

2l*.  Stitch  undercollar. 

Singer  21*5-3 

25.  Blind  stitch  under- 

American  Blind 

collar 

Stitch 

26.  Trim  undercollar 

canvas  ( 21*,  25, 26 
by  Operator  doing 
21)  . 

(Hand) 

27.  Collar  shaping.  .  . 

(Hand) 

5oo 

COLLAR 

28.  Join  collar  to 

undercollar.  ... 

Singer  55-20 

L 

20 

1*00 

29.  Trim  &  turn  .... 

(Hand) 

200 

30.  Gauge  stitch  .  •  • 

(Hand) 

135 

FRONTS 

31.  Join  facings  to 

yoke  facing.  ... 

(Not  done) 

32.  Pipe  front  facing 

(includes  33,38,39) 

Singer  21*1-2 

L 

10 

1*00 

33.  Pipe  fronts 

3l*.  Set  pocket  welts  & 

slash  (Included 
in  operation  7 ) .  • 

35.  Pipe  pocket 

openings  . 

(Not  done) 

36.  Edgestitch  welts 

Singer  21*5-3 

L 

5 

200 

See  footnotes  at  end  of  table. 
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Table  20.  Plant  V— •Continued 


Equipment 

Worker* s  output 

Making  department 

Machine  and 

Type 

Age 

of  topcoats  per 

operation 

model 

drive  1/ 

8-hour  day  2/ 

37 .  Set  bellows  to 

facings.  •  •  •  •  . 
BACKS 

Singer  21*1-2 

L 

7 

200 

38.  Pipe  (right) 

center  back  and.  • 

39.  Pipe  left  vent 

(Included  in  opera¬ 
tion  32)  ..... 

1*0.  Tape  &  gauge  stitch 

left  vent  (Includes 
operation  1*2).  .  . 

Singer  21*1-2 

L 

7 

1*00 

Ill*  Sew  lining  to 

right  vent  .... 

(Not  done) 

1*2.  Center  seam  back 

&  tack  vent  (In¬ 
cluded  in  opera¬ 
tion  1*0)  ..... 

1*3.  Press  lining 

vent . 

Iron,  slide- 
arm  jumper 

U 

7 

1*00 

1*1*.  Finish  vent 

lining  &  hem. .  .  . 
ASSEMBLY 

(Not  done) 

1*5.  Match  fronts  & 

backs.  ...... 

(Hand) 

1*00 

U6.  Side  seam  coat.  .  . 

Singer  21*5-3 

L 

5 

1*00 

1*7.  Raise  stitch  seams. 

Singer  21*5-3 

L 

5 

1*00 

1*8.  Press  seams  .... 

N.Y.  Pressing 

Iron,  slide 
arm  jumper 

U 

10 

IlOO 

1*9.  Baste  canvas  front 

&  bridle  stitch.  . 

Singer  12W-201 

U 

10 

200 

50.  Pad  lapel  ..... 

American  Blind 

Stitch  #9 

L 

5 

1*00 

5l.  Shape  front  .... 

(Hand) 

200 

52.  Trim  canvas  .... 
53*  Baste  facing  to 

(Hand) 

1*00 

front  (first 
baste)  . 

(Hand) 

200 

51*.  Tape  front . 

55*  Blind  stitch 

Singer  98-1*5 

L 

15 

200 

tape  •  . 

American  Blind 

Stitch  #9 

L 

5 

600 

See  footnotes  at  end  of  table. 
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Table  20.  Plant  V— Continued 


■ 

Equipment 

Worker* s  output 

Making  department 

Machine  and 

Type 

Age 

of  topcoats  per 

operation 

model 

drive  1 / 

8-hour  day  2/ 

5  b.  Press  tape  .  .  . 

Jasper  Jumper 

U 

10 

600 

57.  Pipe  bottom  .  . 

58.  Pull  basting  from 

Singer  2I4I-2 

L 

7 

600 

facings  .... 

(Hand) 

l*oo 

59#  Baste  edges  and 

bottom . 

American  Edge 

Baster 

L 

15 

l*oo 

60.  Second  baste  •  • 

Singer  Hopper 

12W-209 

L 

8 

bOO 

61.  Stitch  facings 

and  lining  ..  • 

Singer  Hopper 

12W-2U 

U 

7 

Uoo 

62.  Baste  lining  .  . 

63.  Blind  stitch 

(Hand) 

100 

lining . 

(Not  done) 

6U.  Fell  facings. 

bottom  .... 

Lewis  Lockstitch 

16-15 

L 

10 

800 

65.  Mark  for  button** 

holes  ..... 

(By  finishing 
foreman) 

> 

66.  Make  button- 

holes  and  .  .  • 

Singer  99W-130 

L 

10  ) 

200 

67 .  Make  lapel 

) 

buttonholes  .  . 

) 

68.  Tack  buttonholes 

Singer 

L 

15 

boo 

69.  Join  shoulder.  . 

Singer  21*1-2 

L 

8 

koo 

70.  Pair-in  sleeves. 

(Hand) 

800 

71#  Set  sleeves.  .  . 

72.  Press  shoulders 

Singer  21*1-2 

L 

7 

200 

(armholes).  .  . 

N.Y.  Press  Iron 

0*2 

U 

7 

200 

73*  Raise  stitch 

armholes.  ... 

Singer  2i*l-2 

L 

7 

300 

7 U.  Armhole  baste.  . 

75.  Join  shoulder 

> 

lining . 

(Hand— 

> 

50 

76.  Sew  armhole  & 

) 

shoulder  linings 

71*  to  78  done 

> 

77.  Tack  &  trim 

as  a  group) 

> 

armholes.  .  •  . 

> 

78.  Trim  collar  and 

> 

neck.  . 

) 

See  footnotes  at  end  of  table. 
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Table  20*  Plant  V— Continued 


Equipment 

Worker* s  output 

Making  department 

Machine  and 

Type 

Age 

of  topcoats  per 

operation 

model 

drive  1/ 

8-hour  day  2 J 

79. 

Set  collar  to 

lapels  . 

Singer  2U1-2 

L 

7 

boo 

80. 

Collar  baste.  .  . 

(Hand) 

100 

81. 

Finishing  (Fell 

collars,  shield, 
shoulders,  arm¬ 
holes,  cuffs  and 
corners)  .... 

(Hand) 

17 

82. 

Edgestitch  .  .  . 

Singer  2bl*2 

L 

7 

200 

83. 

Remove  bastings  . 

(Hand) 

65 

8b. 

Press  &  form 

collar  c  .  .  .  • 

Hoffman  TK25 

U 

7 

Uoo 

85. 

Press  edges  .  •  • 

Hoffman  TD9 

U 

3 

200 

86. 

Press  sleeves  •  . 

Hoffman  VCOb 

U 

5 

boo 

86a. 

Press  body.  .  .  . 

Hoffman  VCOb 

U 

5 

200 

87. 

Mark  for  button  • 

(Hand) 

boo 

88. 

Sew  button. 

(Done  with  opera¬ 
tion  18)  .... 

89. 

Clean  &  inspect 

> 

coat  and  .... 

(Hand) 

7  ) 

60 

90. 

Bush  (repair) 

> 

1/  O  Group,  U  «  Unit 

2/  The  worker* 8  output  per  eight-hour  day  is  the 
actually  reported  by  the  plant.  It  does  not  represent 
ity  of  any  machine  which  may  be  used  in  the  operation. 


performance  as 
the  rated  capac- 


-  l6b  - 


Table  20.  Equipment  and  worker’s  output  per  eight-hour  day  in  the  making 
department  of  six  selected  men’s  topcoat  plants,  U*  S.  A*,  1951 

Plant  W* 


Equipment 

"Wor  ke  r  rs~ "  output" 

Making  department 

Machine  and 

Age 

of  topcoats  per 

operation 

model 

8-hour  day  1/ 

PARTS 

1. 

Line,  turn  and 

gauge  stitch  cuffs 

Singer  96-80 

12 

210 

2. 

Press  cuffs  •  •  •  • 

Hoffman 

16 

3010 

3. 

Canvas  make  •  •  •  • 

Singer  107W3 

8 

200  (In 
canvas  shop) 

U. 

Set  lapel  to  yoke 
(lining)  (included 
in  operation  5)  2/ 

5. 

Face  lining  pocket 
and  set  size  ticket 
and  union  label* 
(1*,S,&8) . 

Singer  96-80 

13 

189 

6. 

Pipe  inside  pocket 
slash  (6  &  9)  •  •  • 

Singer  96-80 

8 

120 

7. 

Make  inside  pocket 
(complete)  •  •  •  • 

(Not  done) 

8. 

Join  and  bottom  hem 
back  lining  (In- 

eluded  in  opera- 
tion  #5) . 

9. 

Face  and  set  lining 
to  side  pockets  (2) 
(Included  in  opera¬ 
tion  6)  •  ••••• 

10. 

Pipe  side  pockets  • 

(Not  done) 

SLEEVES 

11. 

Out  seam  sleeves  •  • 

Singer  96-80 

11 

5io 

12. 

Baste  cuffs  to 

sleeves  . 

Singer  55-5 

10 

210 

13. 

Stitch  cuffs  ... 

Singer  96-80 

11 

1U. 

Join  sleeve  and 

lining  at  cuff  ends 

Singer  96-80 

11 

15. 

Inseam  sleeves  •  • 

Singer  9 6-80 

11 

bl5 

16. 

Press  front  seams  • 

Hof  fman 

16 

880 

17. 

Tack  lining  to 

sleeves  and  turn  • 

(Hand) 

135 

See  footnotes  at  end  of  table. 
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Table  20,  Plant  W— Continued 


Equipment 

Worker* s  output 

Making  department 
operation 

Machine  and 
model 

Age 

of  topcoats  per 
8-hour  day  1/ 

l8*  Sew  buttons  at 

cuffs  (Included 
in  operation  88) 

19*  Trim  sleeve  linings 

20  Inspect  •••••• 

UNDERCOLLAR 

21*  Piece  undercollar  • 

(Not  done) 

(Not  done) 

Singer  96 -U0 

20 

660 

canvas  and 

22*  Piece  undercollar  • 

Singer  55-5 

10 

23.  Press  seams  •  .  •  • 

Hoffman 

U5o 

2lw  Stitch  undercollar 

25*  Blind  stitch  under¬ 
collar  . 

(Not  done) 
American  Blind 
Stitch 

700 

26.  Trim  undercollar 
canvas  and  «... 

(Hand) 

270 

27*  Collar  shaping 

COLLAR 

28#  Join  collar  to  under¬ 
collar  • 

29 •  Trim  and  turn  .  .  * 

30.  Gauge  stitch  *  .  , 
FRONTS 

31*  Join  lacings  to 
yoke  facing  .  .  # 

(28-30  Not  done 
Make  open  col¬ 
lar) 

Singer  96-80 

13 

168 

32*  Pipe  front  facing 
and  yoke  •  •  •  • 

Singer  96-hO 

12 

1120 

33«  Pipe  fronts 

(Included  in  opera¬ 
tion  38)  .  *  .  . 

3U*  Set  pockets  welts 
and  slash  •  •  •  • 

35*  Pipe  pocket  openings 
36.  Set  pockets  and  edge- 
stitch  welts  .  .  .  • 

(3U  to  37) 

Singer  31-15 

15 

67 

37*  Set  bellows  to  fac¬ 
ings  •  •••»•• 
BACKS 

38*  Pipe  (right)  center 
back  (also  33)  •  •  • 

Singer  96-80 

13 

375 

39*  Pipe  left  vent  •  •  • 
k0»  Tape  and  gauge  •  •  • 
stitch  left  vent  •  • 
lfL.  Sew  lining  to  right 
vent  .  .  ••••.. 
U2*  Center  seam  back  .  # 
and  tack  vent 

[39  to  U2) 

Singer  96-80 

See  footnotes  at  end  of  table 
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Table  20*  Plant  W— Continued 


Making  department 
ope rati on 

Equipment 

Worker1 s  output 

of  topcoats  per 

8 -hour  day  1 / 

Machine 

and 

model 

Age 

U3*  Press  lining  (vent) 

Hoffman  TfiO 

IH7 

UU*  Finish  vent  lining 

and  hem  •  •  •  •  • 

Lewis  30-18 

1330 

ASSEMBLY 

h5»  Match  fronts  and 

backs  •  ••••• 

(Hand) 

1200 

U6*  Side  seam  coat  and 

Singer  96-80 

13 

22lt 

U7*  Raise  stitch  seams 

I|8.  Press  seams  *  *  *  * 

Hoffman  TtJ-2 

12 

UUo 

U9*  Baste  canvas  front 

Singer  12W208 

15 

182 

50.  Pad  lapel  •  *  *  • 

The  New  Dearbo 

m  15 

320 

51.  Shape  front  and  • 

(Hand) 

150 

52*  Trim  canvas  •  •  • 

53*  Baste  facing  to 

front  (first  baste) 

(Hand) 

156 

5U.  Tape  front  •  •  •  • 

Singer  96-80 

13 

170 

55*  Blind  stitch  tape 

The  New  Dearborn  15 

320 

56*  Press  tape  •  •  •  • 

Hoffman  TDO 

15 

620 

57*  Pipe  bottom  •  •  • 

Singer  I4I- 12 

12 

ti70 

58.  Pull  basting  from 

facings  . 

(Hand) 

275 

59.  Baste  edges  and 

bottom  •  •  .  •  • 

Singer  55-9 

10 

160 

60.  Second  baste  ... 

(Hand) 

61 

61.  Stitch  facings  and 

linings  •  •  •  •  • 

Singer  96-80 

10 

lU6 

62.  Baste  lining  ... 

(Hand) 

176 

63.  Blind  stitch  lining 

The  New  Dearborn  15 

320 

6U.  Fell  facings. 

bottom  and  vent  •  • 

Lewis  Lockstit 

ch 

17 

NA 

570 

65.  Mark  and  cut  for 

buttonholes  .... 

(Hand) 

390 

66.  Make  buttonholes  ) 

67.  Make  lapel  buttonholes) 

(Hand) 

20 

68.  Tack  buttonholes  ) 

69.  Join  and  trim  shoul- 

der  and  tape  .  .  .  .  . 

Singer  96-80 

13 

U5o 

70.  Pair-in- sleeves  .  .  .  . 

(Hand) 

1072 

71.  Sew  sleeves  •  •  .  • 

Singer  96-80 

NA 

86 

72.  Press  shoulders  .  .  .  . 

(armholes) 

Hoffman  VCO-U 

NA 

U25 

See  footnotes  at  end  of  table* 
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Table  20.  Plant  W-- Continued 


Equipment 

Worker's  output 
of  topcoats  per 

8 -hour  day  1 / 

Making  department 
operation 

Machine  and 
model 

Age 

73.  Raise  stitch 

armholes  •••••••. 

Singer  96-80 

na. 

96 

71;.  Armhole  baste 

(7U  and  77)  . 

(Hand) 

U0 

75*  Join  shoulder 

lining  and  ••••••• 

76.  Sew  armhole  and 

shoulder  linings 
(Included  in  opera- 
tion  8l)  ••••••• 

77.  Tack  and  trim  arm¬ 

holes  (Included  in 
operation  71;)  •••<>• 

78.  Trim  collar  and 

neck  . . . 

Singer  96-U5 

na 

2030 

79*  Set  collar  to  lapels  •  •  • 

(Hand) 

93 

80.  Collar  baste  . 

(Hand) 

80 

8l.  Finishing  (75,  76,  & 

81)  •  •  •  •  . 

(Hand) 

3h 

27 

82.  Edgestitch  •••••••• 

Singer  96-I4O 

na 

167 

83.  Remove  bastings  •  .  •  •  • 

(Hand) 

110 

81;.  Press  and  form 

U -Hoffman  TK2 

na 

270 

collar  ••••••••• 

1-New  York  NVH 

na 

85.  Press  edges,  collar, 

lapels  and  cuffs  •  •  •  • 

Hoffman  8  IDO 
1-H025 

na 

2h0 

86.  Press  sleeves  and 

body  •••••••••• 

5-NewYork  ”R" 
1-Haffiran  B009 

na 

125 

87*  Mark  for  button  •  •  •  •  • 

(Hand) 

3h5 

88.  Sew  button  (88  &  18)  •  •  • 

(Hand) 

no 

89.  Clean  and  inspect 

coat  •  ••••••••• 

(Hand) 

150 

90.  Bush  (repair)  •••••• 

(Hand) 

(Time  work) 

*-  This  is  an  inside  shop  making  a  grade  k  topcoat  by  the  progressive 
bundle  system  of  manufacture.  It  makes  in  addition  to  topcoats ,  men’s  oven- 
coats  ,  suits  and  slacks,  as  well  as  women's  suits  and  coats.  These  products 
are  distributed  through  its  own  retail  stores.  It  operates  its  own  sponging, 
shrinking, and  finishing  department  in  addition  to  the  cutting  and  making  de¬ 
partments.  This  plant  is  in  the  3, 000-1;,  000  total  employee  size  group  and 
output  is  600  topcoats  a  day.  All  machines  in  plant  have  unit  drive. 

y  The  workers  output  per  eight-hour  day  is  the  performance  as  actually 
reported  by  the  plant.  It  does  not  represent  the  rated  capacity  of  any  ma¬ 
chine  which  may  be  used  in  the  operation. 

2/  Numbers  in  parentheses  indicate  other  operations  included, 
na  Not  available • 
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Table  20.  Equipment  and  worker* s  output  per  eight-hour  day  in  the  making 
department  of  six  selected  men*s  topcoat  plants,  U.S.A.,  1951 


Plant  -  X* 


Equipment 

Worker* s  output 

Making  department 

Machine  and 

of  topcoats 

per 

operation 

model 

Age 

8-hour  day 

y 

PARTS 

1* 

Line,  turn  and  gauge 

stitch  cuffs  . 

Singer  245-3 

2 

160 

2. 

Press  cuffs  . 

Hoffman 

5 

240 

3. 

Baste  canvas  with  bridle 

(Also  49)  2/ . 

Singer  12W212 

3 

225 

4. 

Set  label  to  yoke  (lining) 

(Also  8)  . 

Singer  245-3 

2 

200 

5. 

Face  lining  pocket 

(Also  9)  . 

Singer  245-3 

2 

200 

5a. 

Setting  size  ticket  and 

union  label  (Done  with 
6) 

6. 

Pipe  inside  pocket  slash 

• 

Singer  245-3 

2 

185 

7. 

Make  inside  pocket  (com- 

plete)  (Done  with  6)  . 

+ 

8. 

Join  and  bottom  hem  back 

lining  (Done  with  4)  • 

• 

9. 

Face  and  set  lining  to 

side  pockets  (2)  (Done 
with  5)  . 

10. 

Pipe  side  pockets  (Done 

with  6) . 

SLEEVES 

11. 

Sew  sleeve  linings  ... 

• 

Singer  245-3 

2 

200 

11a. 

Out seam  sleeves  •  •  •  • 

Singer  245-3 

2 

250 

12. 

Baste  cuffs  to  sleeves  . 

• 

Singer  12W212 

2 

240 

13. 

Stitch  cuffs  on  sleeves. 

• 

Singer  245-3 

2 

200 

14. 

Join  sleeve  and  lining 

at  cuff  ends  ..... 

(Not  done) 

15. 

Inseam  sleeves  •  •  •  •  • 

Singer  245-3 

2 

350 

16. 

Press  seams . 

Jumper 

280 

17. 

Tack  lining  to  sleeves 

and  turn  . 

• 

Singer  245-3 

2 

200 

17a. 

Fell  sleeve  bottoms.  .  . 

• 

Lewis  16-26 

1 

200 

18. 

Sew  buttons  at  cuff.  .  • 

# 

(Not  done) 

19. 

Trim  sleeve  linings.  .  . 

• 

(Not  done) 

20. 

Inspect  . . 

Visual 

90 

*  Although  this  plant  has  the  characteristics  of  an  inside  shop,  it 
considers  itself  a  contract  shop  since  it  manufactures  for  a  single  cus¬ 
tomer.  In  addition  it  operates  two  retail  stores.  It  makes  only  grade  3 
topcoats  and  overcoats  by  the  bundle  system  of  production.  It  has  a  cut¬ 
ting  and  a  making  department.  This  plant  is  in  the  100-150  total  employee 
size  group  and  output  is  200  coats  a  day.  All  machines  have  unit  drive. 

See  footnotes  at  end  of  table. 

-  169  - 


Table  20*  Plant  X— Continued 


Equipment 

Worker* s  output 

Making  department 
operation 

Machine  and 

model 

Age 

of  topcoats  per 
8-hour  day  1 / 

UNDERCOLLAR 

21.  Piece  undercollar  canvas  *  , 

Singer  245-3 

2 

1,050 

22.  Piece  undercollar  .... 

23.  Press  seams  ••••••• 

24#  Stitch  undercollar  .... 

(Not  done) 

Foot  and  hand 
steam  iron 
Singer  245-3 

2 

2,400 

2,400 

25.  Blind  stitch  under¬ 

collar  . 

26.  Trim  undercollar  canvas 

and 

27.  Collar  shaping  . 

COLLAR 

28.  Serging  undercollar.  .  .  . 

28a.  Join  collar  to  under¬ 
collar  . . 

American  Blind 
Stitch-Dearborn 
(Hand) 

• 

Singer  107W-1 

Singer  245-3 

2 

265 

325 

1,200 

534 

29.  Trim  and  turn.  ...... 

30.  Baste  edge . . 

(Hand) 

Singer  24-33 

5 

640 

400 

FRONTS 

31.  Join  facings  to  neck 

piece  ....  . 

Singer  245-3 

2 

320 

32.  Pipe  front  facing  and 

neck  piece  (37).  .... 

Singer  245-3 

2 

200 

33.  Pipe  fronts  and  backs 

(Also  38  and  39)  ...  . 

Singer  245-3 

2 

200 

34.  Set  pocket  welts  and 

slash  . 

Singer  245-3 

2 

80 

35.  Pipe  pocket  openings  ... 

36.  Make  and  stitch  around 

bellows . . 

(Not  done) 

Singer  245-3 

2 

250 

37.  Set  bellows  to  facings 

(Included  in  32)  .... 
BACKS 

38.  Pipe  (right)  center  back 

and 

39.  Pipe  left  vent  (Done 

with  33)  . 

40.  Tape  and  gauge  stitch 

left  vent . 

41.  Sew  lining  to  right  vent  . 

Singer  245-3 

2 

150 

42.  Center  seam  back  and 

tack  vent.  ....... 

43.  Press  lining  (vent).  ... 

44.  Finish  vent  lining 

and  hem  ........ 

Hoffman  (done  by 
sleeve  presser) 

(Not  done) 

400 

See  footnotes  at  end  of  table. 
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Table  20,  Plant  X— Continued 


Equipment 

Worker's  output 

Making  department 

Machine  and 

of  topcoats 

per 

operation 

model 

Age 

8-hour  day 

1/ 

ASSEMBLY 

Floor  girl 

45. 

Match  fronts  and  backs  .  . 

(indirect) 

46. 

Side  seam  coat  and 

47. 

Raise  stitch  seams  .... 

Singer  245-3 

2 

no 

48. 

Press  seams . . 

(Not  done) 

49. 

Baste  canvas  front 

(Included  in  3) . 

American  Blind 

S  titch-Dearborn 

50. 

Pad  lapel  . 

Model  12FL 

4 

300 

51. 

Shape  front  and 

52. 

Trim  canvas . 

Hand  shears 

125 

53. 

Baste  facing  to  front 

(first  baste) . 

Singer  12W212 

200 

54. 

Tape  front  . 

Singer  96-45 
American  Blind 

15 

125 

55. 

Blind  stitch  tape.  .... 

Stitch-Dearborn 

400 

55a. 

Baste  fly-front  edges.  .  . 

Singer  55-5 

5 

450 

55b. 

Stitch  fly-front  edges  .  . 

Singer  245-3 

2 

400 

56. 

Press  tape  . 

Hand  steam  iron 

265 

57. 

Pipe  bottom  ....... 

Singer  245-312FL 

1 

400 

57a. 

Tape  Gauges . 

Singer  245-3 

2 

400 

58. 

Pull  basting  from  facing  . 

(Hand) 

640 

58a. 

Trim  corners  and  tuna 

inside  out  . 

(Hand) 

400 

59. 

Baste  edges  and  bottom  .  . 

Singer  55-5 

5 

150 

60. 

Second  baste  ....... 

Singer  12W212 
American  Blind 

5 

200 

61. 

Tack  facings  and  lining.  . 

Stitch  Dearborn 

4 

525 

62. 

Baste  lining  .  .  . 

Singer  12W212 

5 

200 

63. 

Fell  bottom  . 

Singer  17-10 

260 

64. 

Fell  vent  and  pocket 

bellow  . 

Lewis  30-22 

2 

640 

64a. 

Fell  facings  . 

Lewis  16-34 

Reece  buttonhole 

4 

400 

65. 

Mark  for  buttonholes  and 

machine 

66. 

Make  and  tack  buttonholes. 

Singer  68-38 

Reece  buttonhole 

10 

225 

67. 

Mark,  make  and  tack 

machine 

lapel  buttonhole  .... 

Singer  68-38 

10 

535 

68. 

Tack  buttonholes  (in- 

eluded  in  66) . 

See  footnotes  at  end  of  table. 
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Table  20 •  Plant  X — Continued 


Equipment 

Worker's  output 
of  topcoats  per 
8-hour  day  1/ 

Making  department 
operation 

Machine  and 
model 

Age 

69.  Join  and  trim  shoulder 

and  tape  •••••••• 

Singer  245-3 

265 

69a.  Close  fly  front . 

Singer  12W212 

5 

450 

69b.  Top-stitch  fly  front  ... 

Singer  245-3 

2 

450 

Hand  (used  as  fill 

70.  Pair-in  sleeves . 

in  operation) 

800 

71.  Set  sleeves  . 

Singer  245-3 

3 

4  100 

72.  Press  shoulders  (arm- 

Foot  and  hand 

holes)  ..•••••••• 

steam  iron 

73.  Raise  stitch  armholes.  .  . 

Singer  51W51 

1 

200 

74.  Armhole  baste  and 

75.  Join  shoulder  lining  .  .  . 

Singer  12W213 

12 

200 

76.  Sew  armhole  and  shoulder 

linings  .  . 

(Hand) 

35 

77.  Tack  and  trim  armholes  .  . 

Singer  111W117 

12 

200 

78.  Trim  collar  and  neck  ... 

(Hand) 

640 

79.  Set  collar  to  lapels  and 

80.  Collar  baste  ••••••• 

(Hand) 

200 

81.  Finishing,  shoulders,  4 

corners  of  bottom. 

undercollar,  bottom 

and  sides  ....... 

(Hand) 

35 

82.  Edgestitch  . 

Singer  241-12 

1 

200 

83.  Remove  bastings.  ..... 

(Hand) 

80 

84.  Form  collar . 

(Hand) 

100 

84a.  Press  collar  . 

Hoffman 

2 

250 

85.  Press  edges,  collar.  .  .  . 

Hoffman 

225 

86.  Press  lapels,  sleeves.  .  . 

Hoffman 

250 

86a.  Press  body  .  . . . 

Hoffman 

140 

86b.  Finish  pressing  and 

remove  shine  ...... 

Hoffman 

200 

87.  Mark  for  button  and 

88.  Sew  button  and  tack 

flyfront  and  vent 

and  put  in  lining.  ... 

(Hand) 

95 

89.  Clean  and  inspect  coat  .  . 

(Hand) 

225 

(Part  time  as 

90.  Bush  (repair) . 

required) 

1/  The  worker* s  output  per  8-hour  day  is  the  performance  as  actually 
reported  by  the  plant.  It  does  not  represent  the  rated  capacity  of  any 
machine  which  may  be  used  in  the  operation. 

2/  Numbers  in  parentheses  indicate  other  operations  included. 
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Table  20.  Equipment  and  worker’s  output  per  eight-hour  day  in  the  making 
department  of  six  selected  men’s  topcoat  plants,  U.  S.  A.,  1951 


Plant  Y* 


Equipment 

Worker’s  output 

Making  department 

Machine  and 

of  topcoats 

per 

operation 

model 

Age 

8-hour  day 

V 

PARTS 

1. 

Line,  turn  and  gauge  stitch 

cuffs . 

(Not  done) 

2. 

Press  cuffs . 

Hoffman 

15 

1,600 

3. 

Canvas  make . 

(Not  done) 

4. 

Set  label  to  yoke  (lining)  . 

Singer  19-18 

15 

520 

5. 

Face  lining  pocket,  set 

size  ticket  (Also  7,  9 
and  34)  2/ . 

Singer  96-10 

20 

70 

6. 

Pine  inside  pocket  slash 

(Also  10,  32,  33,  38, 

39,  57) . 

Singer  96-10 

20 

130 

7. 

Make  inside  pocket  (com- 

plete)  (done  in  5)  ...  . 

s. 

Join  and  bottom  hem  back 

lining  (Also  41  and  42) .  • 

Singer  96-10 

20 

130 

9. 

Face  and  set  lining  to 

(2)  side  pockets  (Done 
in  5) . 

10. 

Pipe  side  pockets  (Done 

in  6) . 

SLEEVES 

11. 

Sew  up  sleeve  linings  (Also 

13,  14,  44,  and  64)  and.  . 

Singer  96-10 

20 

260 

11a. 

Outseam  sleeves . 

Singer  96-10 

20 

80 

12. 

Baste  cuffs  to  sleeves  ... 

(Hand) 

13. 

Stitch  cuffs  (Done  in  11).  . 

14. 

Join  sleeve  and  lining 

at  cuff  ends  (Done  in 

11) . 

15. 

Inseam  sleeves  (with  71)  .  . 

Singer  241-3 

5 

130 

16. 

Press  seams . 

Hoffman 

50 

160 

17. 

Tack  lining  to  sleeves 

and  turn . . 

Singer  96-10 

20 

130 

18. 

Sew  buttons  at  cuffs  .... 

(Not  done) 

19. 

Trim  sleeve  linings . 

(Not  done) 

20. 

Inspect  . 

(Not  done) 

*  It  is  an  inside  shop  making  only  grade  4  topcoats  and  overcoats,  by 
the  bundle  system  of  production.  It  has  a  cutting  and  a  making  department. 
This  plant  is  in  the  75-100  total  employee  size  group  and  output  is  130 
coats  a  day.  All  machines  have  unit  drive. 

See  footnotes  at  end  of  table. 
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Table  20.  Plant  Y— Continued 


21. 


Making  department 
operation  


Equipment 

Machine  and 
model 


Age 


UNDERCOLLAR 


Piece  undercollar  canvas 
(Also  22,  24  and  25)  . 


American  Blind 
Stitch 


20 


22.  Piece  undercollar  (Done 

in  21) . \  . 

23.  Press  seams  (Done  in  2).  . 

24.  Stitch  undercollar  and 
25*  Blind  stitch  undercollar 

(Done  in  21) . 

26.  Trim  undercollar  canvas.  . 

27.  Make  collar  (Also  49).  •  • 
27a.  Collar  shaping  and  baste 

yoke  ...  o  .....  . 


Hoffman 


(Not  done) 
Lewis 

(Hand) 


20 


]  Worker !s  output 

of  topcoats  per 
8-hour  day  1/ 


130 


260 

260 


COLLAR 

28.  Join  collar  to  undercollar) 


29.  Trim  and  turn . ) 

30.  Gauge  stitch  .......) 


(Hand) 


130 


FRONTS 

31.  Join  facings  to  yoke 

facing . . 

32.  Pipe  front  facings  and 

yoke  (done  in  6)  and 

33.  Pipe  fronts  . 

34.  Set  pocket  welts  and 

slash  (done  in  5).  •  .  • 

35.  Pipe  pocket  openings  .  .  . 

36.  Set  pockets  and  edge- 

stitch  welts  . 

37.  Set  bellows  to  facings 

(Done  in  63)  ...... 


(Not  done) 

(Not  done) 
(Not  done) 


BACKS 

38.  Pipe  (right)  center  back 

(Done  in  6)  and 

39.  Pipe  left  vent  ...... 

40.  Tape  coat  (Also  54  and  73)  Singer  96-45 

41.  Sew  lining  to  right  vent 

and 

42.  Center  seam  back  and  tack 

vent  (Done  in  8)  ...  .  Singer  96-10 

43.  Press  lining  fe-ent)  (Done 

in  86)  . 

44.  Finish  vent  lining  and 

hem  (Done  in  11)  .... 


20 


200 


20 


130 


See  footnotes  at  end  of  table. 
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Table  20*  Plant  Y-— Continued 


Equipment 

Worker’s  output 

Making  department 

Machine  and 

of  topcoats  per 

operation 

model 

Age 

8-hour  day  1/ 

ASSEMBLY 

(Considered  in- 

45*  Match  fronts  and  backs  . 

• 

direct  labor) 

46.  Side  seam  coat  and 

47.  Raise  stitch  seams  ... 

• 

Singer  96-10 

20 

70 

48.  Press  seams  (Done  in  2). 

49.  Baste  canvas  front  (Done 

• 

in  27)  . 

Singer  12W212 

U.  S.  Blind  Stitch 

6 

260 

50.  Pad  lapel  (Also  55).  .  • 

♦ 

#90 

20 

160 

51.  Shape  front  . 

(Hand) 

130 

52.  Trim  canvas . 

53.  Baste  facing  to  front 

(Hand) 

345 

(First  baste) . 

(Hand) 

25 

54.  Tape  front  (Done  in  40). 

55.  Blind  stitch  tape  (Done 

• 

in  50) . 

56.  Press  tape  . 

57.  Pipe  bottom  (Done  in  6). 

• 

Price  Steam  Iron 

20 

260 

58.  Pull  basting  from  facings 

(Done  in  83)  ..... 

59.  Baste  edges  and  bottom  . 

• 

(Not  done) 

60.  Second  baste  ...... 

61.  Stitch  facings  and 

(Not  done) 

lining . 

Singer  96-10 

20 

130 

62.  Baste  lining  . 

63.  Fell  bottom  and 

) 

(Hand) 

64.  Fell  facings,  bottom  and 

) 

(Hand) 

15 

vent  (Done  with  11).  . 

.) 

65.  Mark  for  buttonholes 

and  vent  . 

(Hand) 

345 

66.  Make  buttonholes,  trim 

) 

collars  and  mark  and 

) 

open  flys . . 

.) 

(Hand) 

30 

67.  Make  lapel  buttonhole.  . 

.) 

68.  Tack  buttonholes  .... 

69.  Join  and  trim  shoulder 

.) 

and  tape  ••••••• 

Singer  96-10 

20 

345 

70.  Pair  in  sleeves . 

(Hand) 

1,000 

71.  Set  sleeves  (with  15).  • 

72.  Press  shoulders 

• 

Singer  241-3 

5 

130 

(armholes)  . 

Hoffman 

15 

130 

73.  Raise  stitch  armholes 

(with  40) . 

Singer  96-10 

20 

400 

See  footnotes  at  end  of  table. 
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Table  20*  Plant  Y— Continued 


Equipment 

Worker’s  output 

Making  department 

Machine  and 

of  topcoats  per 

operation 

model 

Age 

8-hour  day  1/ 

74.  Armhole  baste  . 

(Hand) 

130 

75.  Join  shoulder  lining  .  .  .) 

76.  Sew  armhole  and  shoulder  ) 

linings . ....) 

77.  Tack  and  trim  armholes  .  .) 

(Hand) 

78.  Trim  collar  and  neck  .  .  . 

(Not  done) 

79.  Set  collar  to  lapels  and 

80.  Collar  baste  . 

(Hand) 

81.  Finishing  . 

(Hand) 

16 

82.  Edgestitch  . 

Singer  96-10 

20 

130 

83.  Remove  bastings  (Also  58). 

(Hand) 

175 

84.  Press  and  form  collar.  .  . 

85.  Press  edges  and  ) 

Hoffman 

8 

130 

86.  Press  and  sponge  body  ) 

Hoffman 

15 

50 

(Also  43) . ) 

87.  Mark  for  button  (Also  89). 

(Hand) 

130 

88.  Sew  button  . 

89.  Clean  and  inspect  coat 

(Hand) 

75 

(Done  with  87)  . 

90.  Bush  (repair) . 

(Not  done) 

1/  The  worker’s  output  per  8-hour  day  is  the  performance  as  actually 
reported  by  the  plant.  It  does  not  represent  the  rated  capacity  of  any 
machine  which  may  be  used  in  the  operation. 

2 /  Numbers  in  parentheses  indicate  other  operations  included. 
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Table  20.  Equipment  and  worker’s  output  per  eight-hour  day  in  the  making 
department  of  six  selected  men’s  topcoat  plants,  U.S.A. ,  1951 


Plant  Z  * 


Making  department 
operation 

Equipment 

Worker’s  output 
of  topcoats  per 
8-hour  day  1/ 

Machine  and  model 

1*  Fitter  *.....*. 

Hand  shears 

200 

2.  Tape  gores  •••••• 

Singer 

600 

3*  Pipe  backs . 

Singer  (with  benders) 

21(0 

h •  Pipe  fronts  •  *  *  .  • 

Singer  (with  benders) 

2l|0 

5*  Tape  front  armhole  •  • 

Singer 

Uoo 

6.  Sew  vent  lining.  .  .  • 

Singer  knife  machine 

600 

7*  Raise  vent  lining  and 

stitch  down  double  • 

Singer 

600 

8.  Press  vent  lining.  .  * 

Hoffman 

600 

9*  Mark  back  vent  and 

10.  Trim  vent  lining  ... 

(Hand) 

600 

11.  Join  backs  •••••• 

Singer 

300 

12.  Press  tape  vent.  •  .  . 

Hoffman 

600 

13*  Raise  backs . 

Singer 

300 

111.  Baste  lining  vent.  .  . 

Hopper 

600 

15.  Sew  lining  to  silesia. 

Singer 

300 

16.  Cash  pocket,  sew 

around  silesia  ... 

Singer 

600 

17#  Sew  patch  to  silesia  . 

Singer  knife  machine 

600 

18.  Pipe  bellow  patch.  .  • 

Singer  (with  benders) 

600 

19.  Press  pocket  patch  .  . 

Hoffman 

600 

20.  Stitch  down  silesia 

to  patch  ...... 

Singer 

600 

21.  Make  and  stitch  welt 

comolete  . 

Singer  knife  machine 

200 

22.  Trim  and  turn  welt  .  . 

(Hand) 

600 

23*  Press  welt  ...... 

Hoffman 

600 

2i|.  Mark  and  match  slash 

welts  •  •  . 

(Hand) 

300 

25.  Set  welts . 

Singer 

170 

*  It  is  an  inside  shop  making  a  grade  k  topcoat  in  addition  to  men’s 
suits,  slacks,  and  sport  coats,  by  a  section  lot  system  of  production  in 
conjunction  with  a  modified  line  system  with  12  machines  per  line*  It 
operates  its  own  sponging,  shrinking  and  finishing  department,  in  conjunc¬ 
tion  with  its  cutting  and  making  departments*  This  company  operates  sever¬ 
al  plants  and  distributes  its  output  through  dealer  franchise  agreements* 
This  plant  is  in  the  2,000  to  3,000  total  employee  size  group  and  output 
is  600  topcoats  a  day*  All  machines  are  group-driven  and  average  four 
years  of  age. 

The  operational  information  listed  differs  from  the  standard  list 
used  for  the  other  plants  in  this  stucty-.  It  was  devised  by  the  Company  to 
reflect  its  own  standards. 

See  footnotes  at  end  of  table. 
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Table  20*  Plant  Z --Continued 


Making  department 
operation 

Equipment 

Worker1 s  output 
of  topcoats  per 
8-hour  day  1/ 

Machine  and  model 

26*  Cut  pocket  and  stitch 

down  piping  twice.  *  * 

Singer 

300 

27*  Trim  pocket  and  match 

bellows.  ....... 

(Hand) 

300 

28.  Attach  bellows  and  tack 

welt  complete . 

Singer 

170 

29#  Press  pocket  .  • 

Hoffman 

600 

30.  Trim  backs  before 

joining . 

(Hand) 

600 

31.  Match  back  and  front  •  * 

(Hand) 

600 

32.  Join  side  seams . 

Singer 

300 

33*  Raise  side  seams  .... 

Singer 

300 

3U*  Press  three  seams.  •  •  • 

Hoffman 

Uoo 

35*  Tape  back . 

Union  Special 

hoo 

36.  Press  tape  on  armhole.  . 

Hoffman  blade 

600 

37*  Make  yokes  ....... 

(Hand) 

300 

38.  Press  yokes . 

Hoffman  jumper 

600 

39*  Sew  label  on  yoke.  •  .  . 

Singer 

600 

U0.  Match  yokes . 

(Hand) 

600 

Ul .  Baste  yokes.  •••••• 

(Hand) 

200 

U2.  Match  canvas  and  mark 

lapel  •••*»••• 

(Hand) 

600 

I4.3*  Baste  canvas  and  shoul- 

der  pads  and  baste 

bellows  patch . 

Bo she  Hopper 

150 

UU*  Baste  bridle . . 

Union  Special 

600 

U5*  Pad  lapel  and  tack 

pockets . .  • 

American  Blind  Stitch 

2k0 

i*6.  Tack  bellows  patch  to 

canvas  with  lapel 

machine . . 

American  Blind  Stitch 

600 

kl*  Press  bridle  and  front  • 

(Hand) 

300 

U8.  Rebaste  canvas  . 

Bo she  Hopper 

U80 

U9*  Repress  front . 

Hoffman 

600 

50.  Shape  front . * 

Hand  shears 

1^0 

£l*  Trim  canvas  front.  *  .  <, 

Hand  shears 

Uoo 

52*  Pipe  bottom . 

Singer  (with  benders) 

U80 

53*  Sponge  facing  first 

time  ••••  . 

Hoffman 

600 

5U*  Piece  pocket  and  sew 

union  label . 

Singer 

Uoo 

Join  lining  and  facing  • 

Singer 

300 

See  footnote  at  end  of  table* 
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Table  20.  Plant  Z — ‘Continued 


Making  department 

Equiment 

Worker* s  output 
of  topcoats  per 

operation 

Machine  and  model 

8-hour  day  1/ 

56.  Set  pocket  ........ 

Singer 

400 

57.  Sew  iabel.  .  . 

Singer  (cross  stitch) 

600 

58.  Finish  inside  pocket  ... 

Singer 

400 

59.  Trim  facing . 

Hand  shears 

600 

60.  Sew  bellows  to  facing.  .  . 

61.  Stitch  down  bellows  to 

Singer 

400 

facing . .  . 

Singer 

400 

62.  Press  lining  .  . 

Hoffman  jumper 

600 

63.  Sew  piece  pocket  . 

Singer 

600 

64.  Match  lining  to  coat  ... 

(Hand) 

600 

65.  Baste  shape . 

(Hand) 

120 

66.  Tape  sewing . 

Singer  knife  machine 

170 

67.  Tape  felling  . 

Singer  blind  stitch 

480 

68.  Press  tape  flat . 

Hoffman 

600 

69.  Pull  basting  . 

(Hand) 

600 

70.  Trim  and  turn  edge  .... 

(Hand) 

400 

71.  Press  edge  open . 

Hoffman  jumper 

400 

72.  Sew  fly  lining  . 

Singer 

300 

73.  Stitch  fly  edge . 

Singer 

600 

74.  Press  open  fly  ...... 

Hoffman  jumper 

Baste  -  chain  stitch 

600 

75.  Baste  edge  all  around.  .  . 

singer 

200 

76.  Baste  points  by  machine.  . 

Singer 

600 

77.  Baste  fly  lining  . 

Singer  hopper 

600 

78.  Tack  and  mark  fly . 

(Hand) 

400 

79.  Stitch  fly  after  marking  . 

Singer 

600 

80.  Baste  lapel  on  hopper.  .  . 

81.  Trim  canvas  before  second 

Singer 

480 

basting . 

82.  Second  facing  basting  and 

(Hand) 

400 

83.  Baste  below  facing  .... 

Singer  hopper 

300 

84.  Tack  facing . 

American  Blind  Stitch 
Lewis  Special  felling 

600 

85.  Fell  back  vent  ...... 

machine 

600 

86.  Lining  basting  ...... 

(Hand) 

150 

87.  Fell  vent  lining  . 

Lewis  felling  machine 

600 

88.  Fell  bottom  ....... 

Lewis  felling  machine 

600 

89.  Fell  bellows  ....... 

Lewis  felling  machine 

300 

90.  Join  shoulders  . 

91.  Press  shoulders  and 

Singer 

600 

canvas . 

Hoffman  jumper 

600 

92.  Raise  shoulders . 

93.  Undercollar  seam  stitch 

Singer 

600 

to  canvas.  .  .  . 

Singer 

600 

94.  Press  undercollar  seam  .  . 

95.  Mark  undercollar  stand  .  . 

Hoffman  jumper 

Hand  (see  97-98-99) 

600 

See  footnote  at  end  of  table. 
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Table  20.  Plant  Z  — Continued 


Making  department 

Equipment 

Worker1 s  output 
of  topcoats  per 

operation 

Machine  and  model 

8-hour  day  1 / 

96.  Baste  undercollar  on 

canvas . 

Baste  chain  stitch 

£00 

97.  Trim  undercollar . ) 

98.  Pad  undercollar . ) 

99*  Check  undercollar  .  .  .  .) 

(Hand,  including  mark 
and  press) 

150 

100.  Match  undercollar  to 

coat . 

(Hand) 

1,200 

101.  Shoulder  and  undercollar 
baste-mark  neck  .... 

(Hand) 

150 

102.  Tack  undercollar  .... 

(Hand) 

125 

103.  Tack  inside  neck . 

American  Blind  Stitch 

600 

104*  Undercollar  shape  press  . 

Hoffman 

300 

105.  Shape  undercollar  .... 

Hand  shears 

300 

106.  Seam  piece  topcollar.  .  . 

Singer 

600 

107.  Match  topcollar  to  coat  . 

(Hand) 

1,200 

108.  Press  seam  of  topcollar  . 

Hoffman  Jumper 

600 

109.  Prepare  collar  for  top- 
collar  basting . 

(Hand) 

300 

110.  Baste  topcollar  complete. 

(Hand) 

37 

111.  Draw  seams . 

(Hand) 

125 

112.  Fell  collars  and  make 

4  corners  . 

(Hand) 

75 

113.  Pull  basting  bottom  ... 

(Hand) 

600 

114.  Press  edge  first  time  .  . 

Hoffman 

300 

115.  Stitch  edge  and  sew 

hanger . 

Singer 

170 

116.  Make  sleeVe  lining.  ... 

Singer 

400 

117.  Join  outseam  of  sleeve.  . 

Singer 

400 

118.  Press  outseam  of  sleeve  . 

Hoffman  jumper 

600 

119.  Raise  outside  seam.  .  .  . 

Singer 

400 

120.  Press  outseam  .••••. 

Hoffman 

600 

121.  Tack  wiggan  . 

Singer 

400 

122.  Sew  round  cuffs  . 

Singer 

600 

123.  Trim  and  turn  cuffs  .  .  . 

(Hand) 

600 

124.  Baste  cuff  edge  . 

Singer 

600 

125.  Stitch  around  cuffs  ... 

Singer 

600 

126.  Press  cuffs  . 

Hoffman 

600 

127.  Mark  and  match  cuffs.  .  . 

(Hand) 

600 

12S.  Pull  basting  and  notch 

lining . 

(Hand) 

1,200 

129.  Pull  baste  on  the  mark, 

bottom  of  cuff . 

Hopper 

600 

130.  Close  cuff . 

Singer 

600 

131.  Press  cuff  seam  . 

Hoffman  jumper 

600 

132.  Tack  cuff  in  sleeve  on 

the  mark . 

Singer 

400 

See  footnote  at  end  of  table 
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Table  20*  Plant  Z— Continued 


Making  department 
operation 

Equipment 

Worker's  output 
of  topcoats  per 

Machine  and  model 

8-hour  day  1/ 

133.  Sew  inseam  of  sleeve.  . 

Singer 

400 

134.  Turn  sleeve  first  time. 

135.  Turn  sleeve  inside  and 

(Hand) 

600 

out  twice  . 

(Hand) 

600 

136,  Baste  cuff  on  sleeve.  . 

137.  Tack  cuff  lining  to 

Hopper 

400 

sleeve . 

138.  Baste  around  cuff  1st 

Singer 

400 

time . 

139.  Baste  bottom  of  sleeve 

Bushing  machine 

600 

cuff . 

Chain  stitch  machine 

600 

140.  Tack  corner  cuff.  ... 

141.  Tack  sleeve  lining 

(Hand) 

300 

inseam . 

Singer 

600 

142.  Tack  sleeve  bottom.  .  . 

American  Blind  Stitch 

600 

143.  Tack  lining  . 

144.  Baste  bottom  on  sleeve 

American  Blind  Stitch 

600 

lining . 

(Hand) 

200 

145.  Press  cuff  all  around  . 

Hoffman 

400 

146.  Blade  pressing . 

Hoffman 

600 

147.  Match  sleeve  to  coat.  . 

(Hand) 

600 

148.  Set  in  sleeve  . 

Singer 

125 

149.  Under  press  armhole  .  . 

Hoffman  jumper 

200 

150 Raise  armhole  . 

151.  Prepare  armhole  and 

Singer 

200 

baste  shoulders  .  .  . 

(Hand) 

150 

152.  Baste  armhole  . 

153.  Mark  and  cut  button- 

(Hand) 

60 

hole . . 

154.  Make  buttonhole  by 

Machine 

600 

machine  (at  times).  . 
155.  Make  buttonhole  on 

Reece 

400 

lapel  . 

(Hand) 

100 

156.  Black  felling  . 

157.  White  felling  (arm- 

(Hand) 

27 

holes  and  cuffs).  .  . 

(Hand) 

20 

158.  Tack  buttonhole  .... 

(Hand) 

200 

159.  Pull  basting  . 

(Hand) 

60 

160.  Black  thread  cleaning  . 

(Hand) 

86 

161.  Clean  and  tack  fly.  .  . 

162.  Make  corner  on  bellows  ) 

(Hand) 

300 

patch . •••) 

163.  Busheling  and  examining) 

(Hand) 

60 

164.  Second  edge  pressing.  . 

165.  Sponging  inside  facing 

Hoffman 

240 

second  time  . 

Hoffman 

600 

See  footnotes  at  end  of  table# 
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Table  20.  Plant  Z —Continued 


Making  department 
operation 

Equipment 

Worker* s  output 
of  topcoats  per 
8-hour  day  1 / 

Machine  and  model 

166.  Press  collar.  ..... 

Hoffman 

240 

167.  Press  sleeve  elbow.  .  . 

Hoffman 

600 

168.  Press  chest  . 

Hoffman 

300 

169.  Press  body  and  sleeve  . 

Hoffman 

170 

170.  Blocking  sleeve  .... 

Hoffman 

240 

171.  Sponging  collars.  ... 

Hoffman 

600 

172.  Press  lapel  . 

Hoffman 

300 

173.  Mark  buttons  ..... 

(Hand) 

600 

174.  Match  buttons  and  size 

ticket . 

(Hand) 

600 

175.  Sew  buttons  including 

sleeve  and  size 

ticket  .  . 

(Hand) 

150 

176.  Hand  pressing  . 

Gas  iron 

40 

177.  Touch  up  coat  by  hand  . 

40 

178.  Final  examination  and 

clean  spots  . 

(Hand) 

67 

180.  General  tailoring  and 

busheling  ...... 

(Hand) 

181.  Press  shoulder.  .... 

Hoffman 

300 

182.  Grease  armhole  and 

block  . 

Hoffman 

125 

1/  The  worker* s  output  per  8-hour  day  is  the  performance  as  actually 
reported  by  the  plant.  It  does  not  represent  the  rated  capacity  of  any 
machine  which  may  be  used  in  the  operation. 


-  182  - 


Case  Study  Data  on 

Productivity  and  Factory  Performance 


MEN'S  WINTER  SUITS  AND  TOPCOATS 

CONTENTS 

Page 

Chapter  IV:  Technical  Data 

History . 185 

General  Information . 0  «  .  . . . . 185 

The  Manufacturing  Process . 188 

Selection  of  Materials . 188 

Designing  Department . 188 

Sponging,  Shrinking,  and  Finishing  Department  .  188 

Cutting  Department  I89 

Making  Department  .  «,.<>•  »  .  I90 

Bundle  System . . . 0 . 191 

Line  System . . . «, . 191 

Progressive  Bundle  System . I92 

Production  Planning . .  .  .  » . I97 

Production  Control  .  .  » . I97 

The  Incentive  Pay  System  .  „  .  »  •  .  •  »  «  .  .  . 202 

Fabrics,  Suit  Quality,  and  Workmanship . 203 

Merchandising  Practices . 205 

Tables 

21.  Geographic  distribution  of  establishments  producing  men's  and  boys' 

suits  and  coats,  and  value  of  product  shipped,  I9V7 . 186 

22.  Production  (cuttings)  of  men's  clothing  in  the  United  States, 

1947-1950  186 

23.  Labor  and  other  costs  of  business  in  the  men's  and  boys'  suit  and 

coat  industry,  19^7 . 187 

24.  Distribution  of  establishments  by  size  and  employment  for  men's  and 

boys'  suits  and  coats,  19^7 . 187 

25.  Men's  and  students’  wool  suit  production  centers,  I9V7 . 188 

26.  Description  of  operations  and  workmanship  in  the  construction  of 

men's  sack  coats,  grades  1,2, 3>  and  4 . 193 

27.  Method  of  estimating  production  and  size  of  production  lots  of  men's 

winter  suits  in  10  selected  plants,  U.S.A.,  1950  .  197 

28.  Employment,  salary,  and  wages  in  the  men's  and  boys'  suit  and  coat 

industry,  19^7 . 204 

29.  Hours  and  wages  in  the  men's  and  boys'  suit  and  coat  industry, 

U.S.A.,  I9U9  . . 204 

30.  Merchandising  practices  in  10  selected  plants  in  the  men's  winter 

suit  industry,  U.S.A.,  1950  205 


-  183  - 

242402  O — 53 - 13 


Illustrations 


Page 

1.  Booking  card . 198 

2.  Cutting  book  . . 198 

3.  Cutting  ticket . 199 

4.  Stock  card . 199 

5.  Work  record  . . 200 

6.  Perpetual  inventory  record  .  201 


-  I8h  - 


Case  Study  Data  on 

Productivity  and  Factory  Performance 
MEN'S  WINTER  SUITS  AND  TOPCOATS 


CHAPTER  IV:  TECHNICAL  DATA 


History 

With  few  exceptions,  sewing  of 
wearing  apparel  was  accomplished  en¬ 
tirely  in  the  home  in  the  United 
States  until  i860  when  demands  for 
large  quantities  of  uniforms  during 
the  Civil  War  led  to  the  beginning 
of  factory  production  of  clothing. 
The  development  of  the  chain  stitch 
sewing  machine  after  1825  and  the 
lock  stitch  machine,  by  Elias  Howe 
in  1846,  were  the  first  steps  toward 
displacing  hand  stitching  with  ma¬ 
chine  sewing.  These  first  machines 
were  powered  by  hand  crank  or  foot 
treadle,  and  attained  a  speed  of  800 
to  900  stitches  per  minute  by  1875 ° 
With  the  introduction  of  steam  power 
the  speed  was  increased  to  1,500 
stitches  per  minute.  By  1900  many 
improvements  had  been  made  in  the 
sewing  machine,  such  as  buttonhole 
attachments,  button- sewing,  and  pock¬ 
et-making  machines.  Efficient  ma¬ 
chines  were  perfected  with  a  capacity 
of  4,000  stitches  per  minute.  Today 
machines  attain  a  speed  of  5>000 
stitches  per  minute. 

About  1872  power  cutters  were 
invented  which  enabled  workers  to 
cut  several  dozen  layers  of  cloth  at 
one  time.  The  first  electrically 
ope rated  cutting  machines  were  sta¬ 
tionary  and  cutting  was  performed  by 
bringing  the  fabric  to  the  machines. 
Substantial  improvements  made  in 
electric  motors  some  20  years  later 
resulted  in  the  introduction  of  port¬ 


able  rotary  electric  knives.  The 
electric  cutting  machine  was  per¬ 
fected  in  1924  to  cut  240  thickness¬ 
es  of  cloth,  if  desired. 

The  pressing  operation  was  the 
last  to  benefit  by  innovations  in 
mechanization.  By  the  turn  of  the 
century  gas-air  hand  irons  were  re¬ 
placing  hand  irons  heated  by  char¬ 
coal  or  stoves.  About  1900  the  steam 
pressing  machine  was  introduced  for 
finished  and  off-pressing  but  did 
not  replace  gas  irons  perceptibly 
for  10  years. 

From  World  War  I  until  1930  few 
major  improvements  were  made  in  the 
machinery  used  by  clothing  manufac¬ 
turers,  but  during  the  following  10 
years  several  technological  changes 
took  place.  Attachments  for  sewing 
machines  were  introduced  which  per¬ 
formed  special  tasks.  Transmission 
machinery  was  improved,  thereby  de¬ 
creasing  starting  and  stopping  time 
of  sewing  machines.  Mechanical 
spreading  machines  were  introduced 
which  enabled  producers  to  spread 
many  plys  of  cloth  quickly  and  effi¬ 
ciently. 

General  Information 

Of  a  total  of  452  industries 
surveyed  in  the  United  States,  the 
men's  and  boys'  suit  and  coat  indus¬ 
try  ranks  21st  in  value  of  output 
and  435th  in  concentration  of  output 
based  on  the  production  of  the  four 
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Table  21*  Geographical  distribution  of  establishments  producing  men’s  and 
boys’  suits  and  coats,  and  value  of  product  shipped,  19h7 


Region  (or  state) 

Number  of 
establish¬ 
ments 

Percent 

of 

total 

Value  of  prod¬ 
ucts  shipped 
(000 «s) 

Percent 

of 

total 

All  establishments  •  •  •  • 

1,816 

100.0 

$1,1*11,575 

100.0 

New  England  •  •  •  • 

131 

7.2 

76,037 

5.1* 

Middle  Atlantic  •  •  •  • 

1,139 

62.7 

867,857 

61.5 

New  York  •  •  •  • 

81*3 

1|6.U 

58li,61iO 

la.k 

North  Central  .  •  .  • 

255 

ii*.i 

257,659 

18.3 

South  •  •  •  • 

19U 

10.7 

181,1*11* 

12.8 

Mountain  and  Pacific  •  • 

97 

5.3 

28,608 

2.0 

Source;  U.  S.  Department  of  Commerce,  Bureau  of  Census,  Census  of 
Manuf ac ture  s ,  19^7 . 


Table  22*  Production  (cuttings)  of  men’s  clothing  in  the  United  States, 
19U7-19SO 


Product 

(thousands 

of  units) 

1950 

191*9 

191*8 

191*7 

Winter  suits  •••••••••••• 

Overcoats  and  topcoats  ••••••• 

Pants  . . •••••• 

19,110 

6,550 

(2/> 

15,566 

5,51*8 

<!/) 

19,103 

6,191* 

0/> 

21,732 

7,233 

23,923 

1/  Not  available. 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  Census,  Facts  for  In¬ 
dustry,  Series  M67B. 
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Table  23.  Labor  and  other  costs  of  business  in  the  Men’s  and  Boys’  Suit  and 
Coat  Industry,  19U7 


Type  of  cost 

Amount 
(000 ’s) 

Percent  of 
total 

Total  cost  (labor,  materials,  etc.)  •  •  •  • 

$1,142,883 

100.0 

Materials,  parts,  containers,  sup- 

plies  •••••••••••••••••• 

559,058 

48,9 

Labor  . . .  .  *  .  . 

396,214; 

34.7 

Contract  and  commission  work  ••••••• 

183,727 

16.1 

Purchased  electric  energy  .  .  •  • 

2,436 

.2 

Fuels  ......a......  .  • 

1,10.8 

.1 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  Census,  Census  of 
Manufac  ture  s ,  19^7  <> 


Table  21;.  Distribution  of  establishments  by  size  and  employment  for  men’s 
and  boys*  suits  and  coats,  19U7 


Employees 

Number  of 
establishments 

Percent 
of  total 

Employment 

Percent 
of  total 

All  establishments  ... 

1,816 

100.0 

1146,768 

100.0 

Less  than  50  .....  • 

1,193 

65.7 

16,218 

11.0 

50-99  . 

262 

114.1- 

18,611; 

12.7 

100-249  . 

235 

12.9 

35,465 

24.2 

250  -  499  . 

81 

4.5 

29,211 

19.9 

500  -  999 

30 

1.7 

19,549 

13.3 

1000  and  over 

15 

.8 

27,711 

18.9 

Source:  U.  S.  Department  of  Commerce,  Bureau  of  Census,  Census  of 
Manufac  ture  s ,  19^7 « 
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largest  companies.  In  I9V7  the  four 
largest  companies  produced  only  8.8 
percent  of  the  industry's  total  out¬ 
put.  However,  in  19^7  New  York  City 
produced  8,792,000  men's  suits  or 
35  percent  of  the  total  unit  output 
pf  the  United  States.  (Tables  21,22, 

23,  24,  and  25) 


Table  25*  Men’s  and  students’  wool 
suit  production  centers, 

1947 


City 

Thousands  of 
suits  cut 

New  York  •  •  •  •  • 

8,972 

Philadelphia  •  •  • 

3,648 

Baltimore  »  •  •  • 

2,138 

Rochester  •  •  •  • 

1,601 

Chicago  «  •  •  •  « 

1,520 

Cleveland  «  •  •  • 

1,261 

Boston  •••••• 

782 

Cincinnati  •  •  •  • 

668 

St.  Louis  •  •  .  • 

436 

Source:  U.  S.  Department  of 

Commerce,  Bureau  of  Census,  Facts  for 
Industry,  Series  M67B-07. 


The  Manufacturing  Process 

Selection  of  Materials 0  Before 
the  manufacturing  process  can  begin, 
the  selection  and  purchase  of  piece 
goods  must  be  made  from  the  textile 
mill.  The  cloth  buyer  must  keep  in 
mind  the  right  piece  goods  for  his 
particular  plant  and  market.  Such 
elements  as  plant  facilities,  cus¬ 
tomer  interest  and  desire,  color 
trends,  regional  location  of  market, 
and  grade  of  garment  to  be  manufac¬ 
tured  are  some  of  the  determining 
factors  in  the  selection  of  piece 


goods.  Selection  of  cloth  are  made 
from  "swatches",  2x3  inch  clips  of 
the  fabric,  or  from  a  blanket  which 
contains  a  range  of  patterns  in  one 
continuous  piece.  The  cloth  buyer 
must  make  selections  from  rough  and 
smooth  materials,  and  from  plaid, 
striped,  and  checked  fabrics.  In 
addition,  the  buyer  must  strike  a 
color  balance  which  is  in  harmony 
with  the  prevailing  fashion. 

Designing  Department.  The  ac¬ 
tual  production  of  a  garment  starts 
when  the  designer  begins  his  work. 
The  designer  must  be  thoroughly 
versed  in  the  principles  of  styling. 
He  must  exhibit  creative  skill  and 
individuality  in  the  finished  prod¬ 
uct  for  his  efforts  are  directed 
primarily  toward  the  development  of 
patterns  which  will  provide  distinc¬ 
tive  drape  and  styling  as  well  as 
comfortable  fit  for  most  of  the 
basic  masculine  body  types*  A  com¬ 
plete  knowledge  of  the  quality  of 
fabrics  and  trimmings  is  also  essen¬ 
tial  to  the  designer’s  work. 

The  master  pattern  for  the  ap¬ 
proved  model  is  sent  to  the  grading 
room  where  patterns  for  all  sizes 
are  made  according  to  the  standard 
dimensions  established  for  the  basic 
body  types.  The  complexity  of  the 
pattern  grading  operation  varies 
from  company  to  company.  In  general, 
patterns  are  developed  for  a  range 
of  sizes,  for  regular,  long,  and 
short. 

Sponging,  Shrinking,  and  Finishing 

Department 

Bolts  of  cloth  from  the  mills 
are  processed  through  a  company's 
sponging,  shrinking,  and  finishing 
department,  or  they  may  be  sent  to  a 
contracting  firm  which  specializes 
in  this  process. 
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The  sponging,  shrinking,  and 
finishing  operations  vary  greatly 
from  company  to  company,  depending 
on  the  quality  of  the  end  product 
desired o  Of  the  various  methods  in 
use  in  the  United  States,  cold  water 
shrinking  appears  to  he  the  pre¬ 
ferred  method  for  most  types  of 
fabric.  The  following  description 
outlines  the  major  steps  in  the  cold 
water  shrinking  process, 

1,  Each  holt  of  cloth  is  tested 
for  tensile  strength  and  fading,  and 
is  examined  and  weighed  to  determine 
whether  it  conforms  to  the  specifi¬ 
cations  of  the  material  ordered, 

2,  The  hest  shrinking  and  fin¬ 
ishing  process  is  then  determined  hy 
experimenting  with  a  sample  of  the 
fabric . 

3,  Bolts  of  similar  cloth  may 
he  sewed  end  to  end  in  order  to 
facilitate  continuous  processing. 

Softening  the  cloth  is  next 
accomplished  hy  movement  of  the  fab¬ 
ric  over  steam  troughs. 

5.  It  is  at  this  point  that 
the  cloth  undergoes  immersion  in 
cold  water  through  the  operation  of 
equipment  set  up  for  this  purpose. 
The  water  is  then  squeezed  out  hy 
a  set  of  rollers  or  removed  hy 
suction. 

6.  The  cloth  moves  to  a  drying 
machine,  and  the  shrinking  process 
has  now  been  completed.  The  time 
element,  the  amount  of  heat  applied, 
and  precise  shrinking  specifications 
can  he  set  in  actual  performance. 
The  usual  shrinkage  requested  is  ap¬ 
proximately  5  percent  for  worsteds 
and  7  percent  for  gabardines. 

When  the  shrinking  operation  is 
completed,  the  fabric  is  pressed  be¬ 


tween  heated  rollers  in  order  to 
remove  wrinkles  arising  fro  m  the 
shrinking  process  and  to  correct 
simultaneously  any  distortion  which 
may  have  occurred  in  the  right  angle 
relationship  of  the  fabric.  Bold 
checks  or  plaids  must  be  realigned 
to  insure  accurate  matching  of  the 
pattern.  This  can  be  accomplished 
either  by  carefully  rolling  the 
cloth  and  checking  the  alignment  as 
it  is  rolled  or  by  folding  the  cloth 
on  the  double  and  tying  the  edges  at 
frequent  intervals .  The  sponging, 
shrinking,  and  finishing  operation 
not  only  improves  the  appearance  of 
the  fabric  but  also  facilitates  the 
manufacturing  process.  The  extent 
and  expense  of  this  process  i  s 
closely  related  to  the  grade  of 
garment  the  manufacturer  produces. 

The  operation  and  m  ac  h  i  n  ery 
used  in  the  shrinking  and  finishing 
process  vary  from  company  to  company. 
Much  of  the  equipment  is  custom 
built  for  the  clothing  manufacturer. 
Some  processes  use  a  steam  cylinder 
upon  which  the  cloth  is  wound  and 
steamed.  If  this  process  is  per¬ 
formed  under  vacuum,  it  is  called 
"decatizing." 

Cutting  Department 

Cloth  is  requisitioned  from  the 
8 took  room  according  to  the  produc¬ 
tion  specifications  on  the  cutting 
ticket.  The  cloth  is  usually  spread 
by  a  hand-operated  spreading  machine 
or  by  hand.  The  worker  (spreader) 
spreads  multiple  layers  of  clo  th 
smoothly  and  evenly  on  a  cutting 
table.  The  usual  practice  is  to  lay 
suiting  ror  topcoat  material  on  the 
open  in  long  lays  from  which  gar¬ 
ments  of  several  sizes  will  be  cut. 
When  the  piece  goods  are  laid  on  the 
open,  great  care  must  be  exercised 
in  shading;  plaids  and  checks  are 
often  laid  on  the  double.  When  the 
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end  of  a  bolt  is  reached  the  spread¬ 
er  overlaps  the  cloth  from  the  ne  xt 
bolt  far  enough  back  so  that  no  gar¬ 
ment  part  will  be  ruined  when  the 
cutting  is  done.  The  number  of 
layers  (plys)  is  closely  related  to 
the  quality  of  the  garment  produced 
and  a  complete  lay  varies  from  one 
to  forty  ply 8  for  suits  or  topcoats. 

The  pattern  is  arranged  on  a 
lay  in  such  a  manner  as  to  minimize 
waste  and  to  match  designs.  The  de¬ 
signs  in  the  many  parts  should  match 
perfectly  when  assembled,  especially 
back  seams  and  pockets.  After  the 
patterns  have  been  arranged,  their 
outlines  are  traced  with  a  special 
type  of  chalk.  Perforated  patterns 
may  be  used  in  the  marking  operation 
The  perforated  pattern  is  made  from 
a  special  piece  of  paper  the  same 
dimensions  as  those  of  the  lay.  The 
patterns  are  laid  on  the  paper  and 
their  outlines  marked  with  a  tracing 
wheel  that  cuts  perforations  in  the 
paper.  The  paper  may  be  used  several 
times  since  the  outline  on  the  cloth 
is  made  by  dusting  powder  over  the 
perforations. 

The  cloth  is  now  ready  to  be 
cut.  Cutting  is  usually  done  by 
round  or  straight  portable  hand 
knives.  The  cutter  follows  the  pat¬ 
tern  lines  carefully.  If  the  lay  is 
several  plys  high,  the  cloth  may  be 
held  in  place  by  weights  until  the 
cutting  operation  is  completed. 

The  laying  up,  marking  in,  and 
cutting  may  be  performed  either  by 
one  worker  for  all  operations,  or  by 
an  individual  worker  for  each  oper^ 
ation,  or  by  teams. 

The  marks  made  from  the  patterns 
or  templates  are  used  as  guides  to 
make  small  cuts,  holes,  and  thread 
markings  in  the  garment  parts.  These 
markings  facilitate  assembly  and  fix 


the  location  of  pockets,  buttons, 
and  buttonholes.  Small  cut  parts  of 
suiting  and  lining  may  be  trimmed 
before  assembly  into  bundles  which 
consist  of  garment  pieces  and  ac¬ 
cessories.  Bundle  tickets  are  at¬ 
tached  to  identify  the  parts  as  well 
as  to  locate  piece  work.  At  this 
point  the  bundles  are  ready  for  the 
first  sewing  operation. 

Making  Department 

Bundles  of  parts  are  sent  from 
the  cutting  room  to  the  sewing  or 
making  department  where  the  parts 
are  joined  to  produce  the  finished 
garment.  Making  operations  for  men’s 
suits  are  divided  among  three  shops 
which  produce  sack  coats,  pants,  and 
vests.  There  is  only  one  making  de¬ 
partment  in  a  topcoat  plant.  Small 
parts  such  as  collars,  sleeves,  and 
flys  are  made  first  in  many  special¬ 
ized  operations.  In  the  final  as¬ 
sembly  these  small  parts  are  joined 
to  the  larger  parts  of  the  garment. 
The  amount  of  machine  work  performed 
on  6ach  garment  depends  upon  the 
quality  of  the  garment.  Much  of  the 
work  done  with  special  sewing  ma¬ 
chines  on  the  lower  grade  garment  is 
done  by  hand  on  the  higher  quality 
garment.  For  example,  the  parts  of 
the  higher  grade  product  are  joined 
by  hand-basting  prior  to  permanent 
stitching.  Hand-sewing  yields  a 
garment  which  is  superior  in  fit  and 
drape • 

The  amount  of  under-pressing 
which  is  performed  on  the  garment 
during  the  making  process  also  var¬ 
ies  with’- the  quality.  In  the  fabri¬ 
cation  of  better  garments,  under¬ 
pressing  is  performed  after  the  com¬ 
pletion  of  each  seam  joining  oper¬ 
ation  such  as  gores,  pockets, collar, 
and  tape  sleeve  lining.  Under-press¬ 
ing  shapes  and  smooths  the  parts, 
thus  facilitating  final  assembly  and 
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pressing,  as  well  as  improving  the 
appearance  of  the  finished  garment. 
The  final  pressing  includes  the 
pressing  of  collars,  edges,  and 
fronts. 

The  number  of  operations  into 
which  the  work  is  divided,  i.e.,  the 
number  of  hands  through  which  work 
passes,  depends  upon  the  production 
method  used  and  the  capacity  desired 
by  management.  In  this  survey,  for 
example, in  manufacturing  men's  suits 
the  number  of  operations  into  which 
the  making  department  is  divided 
ranges  from  62  to  153  for  sack  coats 
and  25  to  62  for  pants. 

Bundle  System.  Making  oper¬ 
ation  s~"are  performed  by  one  or  a 
combination  of  several  basic  methods 
The  predominant  ones  used  in  the 
United  States  are  the  bundle  and 
progressive  bundle  or  sectional  sys¬ 
tems.  Under  the  bundle  system,  work 
is  moved  through  the  making  depart¬ 
ment  in  bundles  of  5  to  60  pieces 
depending  upon  the  quality  of  the 
garment  being  produced  and  the  manu¬ 
facturing  practice  of  the  plant, 
i.e.,  whether  the  plant  produces  for 
stock  or  to  order. 

The  bundle  constitutes  the  unit 
of  work  and  retains  its  identity 
throughout  the  making  operations  un¬ 
til  the  final  assembly  and  pressing 
of  the  garment.  Each  worker  performs 
one  or  more  specific  tasks  on  the 
parts  in  the  bundle.  Sewing  machines 
are  not  necessarily  arranged  in  or¬ 
der  of  the  work  flow  because  of  the 
limitations  imposed  by  the  use  of 
centrally  powered  or  line  drive  ma¬ 
chines. 

Several  means  are  employed  to 
distribute  the  bundles  among  workers. 
The  worker  may  be  required  to  go  to 
a  central  location  to  pick  up  the 


bundle;  he  may  receive  the  bundle 
from  the  person  or  persons  who  pre¬ 
cede  him  in  the  sequence  of  opera¬ 
tions;  or  have  it  brought  to  him  by 
a  nbundle  boy"  or  "floor  boy." 

The  bundle  system  usually  re¬ 
quires  more  handling  of  materials 
than  any  other  system  of  production. 
In  addition  to  the  time  required  in 
moving  the  bundles  from  temporary 
storage  to  the  operator,  time  is 
consumed  in  taking  each  part  out  of 
the  bundle,  positioning  the  parts 
for  work,  and  remaking  the  bundle 
when  the  specific  task  is  completed. 
Some  plants  have  decreased  this  time 
by  using  specially  designed  racks  or 
stackers  which  permit  certain  tasks 
to  be  performed  on  the  garment  with¬ 
out  untying  the  bundle. 

The  system,  however,  has  the 
decided  advantage  of  flexibility 
when  a  variety  of  types  and  styles 
of  garments  are  made.  The  system  can 
be  adjusted  easily  to  new  production 
patterns.  Temporary  shortages  of 
materials  or  absenteeism  of  workers 
have  little  effect  upon  the  effi¬ 
ciency  of  operations.  Workers  are 
completely  independent  of  each  other 
and  tend  to  work  as  rapidly  as  is 
physically  possible  under  an  incen¬ 
tive  pay  system.  Operators  are  not 
limited  in  output  by  the  slowness  of 
those  preceding  them  in  the  opera¬ 
tional  setup. 

Line  System.  The  line  system, 
used  more  extensively  in  other  ap¬ 
parel  industries,  is  used  infrequent¬ 
ly  in  the  men's  clothing  industry, 
usually  in  plants  which  make  one 
product  or  specialize  in  a  limited 
number  of  models.  This  system  sub¬ 
stitutes  a  single  garment  for  the 
bundle  as  the  unit  of  work.  Workers 
and  sewing  machines  are  arranged  in 
groups  of  three  to  four  in  accord- 
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ance  with  a  logical  sequence  of 
operations,  the  unit  of  work  being 
moved  along  troughs  or  chutes  from 
one  work  station  to  the  next.  In¬ 
dividually  powered  machines  must  be 
employed  under  this  system. 

Making  operations  are  broken 
down  into  more  numerous  tasks  in  the 
line  system  than  in  other  systems. 
This  high  degree  of  job  specializa¬ 
tion  decreases  the  amount  of  time 
requiredto  train  inexperienced  wonc- 
ers. Handling  time  of  individual  work¬ 
ers  and  between  workers  is  also  re¬ 
duced  to  a  minimum. However, achieving 
precise  balance  on  the  line  has 
proved  to  be  a  serious  disadvantage 
in  this  system.  A  study  must  be  made 
of  the  time  requirements  for  each  of 
the  individual  operations,  and  pro¬ 
visions  must  be  made  for  a  sufficient 
number  of  workers  and  machines  at 
each  operation  to  balance  the  time 
requirements  for  all  other  operators 
in  the  sequence*  Inefficient  workers 
cause  bottlenecks  and  limit  the  out¬ 
put  of  other  workers.  Absence  of  one 
or  more  of  the  workers  on  the  line, 
or  a  temporary  shortage  of  materials 
will  also  upset  the  balance  of  the 
line,  causing  periods  of  idleness. 
Some  plants  retain  some  all-around 
operators  who  are  able  to  perform 
any  sewing  operation  and  who  may 
substitute  for  absent  or  slow  work¬ 
ers. 

Progressive  Bundle  System.  The 

sectional  or  progressive  bundle  sys¬ 
tem  of  production  combines  the  prin¬ 
ciples  of  the  bundle  and  line  meth¬ 
ods.  The  unit  of  work  is  still  the 
bundle,  but  operators  are  grouped 
according  to  the  section  of  the  gar¬ 
ment  upon  which  they  work.  Each 

worker  performs  one  or  two  assigned 
tasks  on  the  parts  in  the  bundle, 


which  is  then  routed  to  the  next 
worker  in  the  section.  For  example, 
a  group  or  section  of  operators  may 
(l)  join  front  seam  of  sleeve  and 
tack,  (2)  sew  sleeve  vent,  (3)  join 
elbow  seam  of  sleeve,  (4)  baste 
sleeve  vent  and  tack  turn-up,  (5) 
notch  and  tack  sleeve  vent,  and  (6) 
press  sleeve  seams. 

This  system  reduces  handling 
time  between  operators,  and  is  fair¬ 
ly  flexible.  However,  the  worker  is 
still  required  to  withdraw  parts 
from  the  bundle,  position  them  at 
the  machine  or  perform  the  operation 
by  hand,  and  then  replace  them  in 
the  bundle .  Operators  nust  rely  upon 
the  completion  of  the  work  preceding 
their  assigned  tasks.  In  this  sys¬ 
tem,  too,  the  problem  of  balancing 
the  operations  to  provide  a  steady, 
smooth  flow  of  work  from  operator  to 
operator  is  also  present  to  a  limited 
extent. 

In  the  United  States,  many  com¬ 
binations  of  the  production  methods 
mentioned  above  are  used  in  the  man¬ 
ufacture  of  men's  clothing.  Few 
plants  use  exactly  the  same  system. 
Many  have  layouts  which  are  an  out¬ 
growth  of  the  spasmodic  expansion  of 
loftshop^  i.e.,  plants  occupying  one 
or  more  floors  of  a  multistoried 
building.  Plants  may  employ  a  com¬ 
bination  of  systems  as  a  result  of 
the  type  of  garment  being  produced 
or  the  manufacturing  practices  in¬ 
herent  in  the  plant. 

Table  26  describes  operations 
and  grades  of  workmanship  based  on 
the  machine  or  hand  construction  of 
the  sack  coat*  The  grade  of  workman¬ 
ship  is  basically  determined  by  the 
amount  of  hand  work  performed* 
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Table  26.  Description  of  operations  arri.  workmanship  in  the  construction  of 

men’s  sack  coats,  grades  1,2, 3# and  4 


Operation  performed  by  1, 

Name  of  operation 

Description  of  operation 

Grade 

1 

Grade 

2 

Grade 

3 

Grade 

4 

Fitting 

Adjust  the  sizes  of  linings  to  equal 
outer  shell 

H 

H 

H 

H 

Tickets 

Open  bundle,  attach  tickets  to  all 
sleeves  in  pairs,  all  linings,  all 
outsides  to  identify  and  to  provide 
work  record  of  each  operator 

M 

M 

M 

M 

Dart  sewing 

Joining  underarm  and  front  gores 

M 

M 

M 

M 

Pookets  complete, 
bee son  2/  tacked 
welt 

Making  silesia  pocket,  attaching 
pocket  to  ooat,  tacking  welt  or 
cloth  -portion  around  pocket  with 
additional  stitching  so  it  will 
withstand  strain 

M 

M 

M 

M 

Piping  seams, 
bottoms 

Sewing  bias  strips  cut  from  lining 
material  or  prepared  strips  of 
matching  shade  to  bottom  of  side 

8 earns,  center  back  seams  and  bottom 
of  back 

M 

M 

M 

M 

Serging  seams, 
bottoms 

Stitching  bottom  of  forepart  of 
coat,  to  which  lining  is  sewn,  with 
an  overoast  stitch 

— 

•• 

M 

M 

Joining  seams, 
taping  armholes, 
sew  around  pocket 

Side  and  center  seams  sewn,  joining 
foreparts  and  back  of  coat;  tape  is 
sewn  around  inside  of  armhole  with 
as  narrow  a  seam  as  the  fabric  will 
permit;  sewing  all  around  pocket 
opening  attaching  silesia  pocket 
firmly  in  garment 

M 

M 

M 

M 

Sew  tape  in  gorge 

Tape  sewn  to  oollar  seam 

M 

M 

M 

M 

Making  shields 

Piecing  undercollar 

Underarm  shields  -  part  of  lining 

Joining  the  two  halves  of  Ihe 

— 

— 

M 

M 

undercollar 

M 

M 

M 

M 

Lining  making, 
piped  pockets  and 
yokes 

Joining  the  underarm  and  front 
gores  of  the  lining,  joining  upper 
and  under  portion  of  yoke  or  neck 
block 

M 

M 

M 

M 

Sleeve  making 

Joining  top  sleeve  on  under  sleeve 
and  tacking  buckram 

M 

M 

M 

M 

Sleeve  lining  sew¬ 
ing 

See  footnotes  at  end 

Joining  top  sleeve  lining  and  tinder 
sleeve  lining 

of  table. 

M 

M 

M 

M 
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Table  26.  Description  of  operations  and  workmanship  in  the  construction  of 

men* s  sack  coats,  grades  1,2, 3,and  4  -  Con. 


Op  erai 

;ion  performed  byl/ 

Name  of  operation 

Description  of  operation 

Grade 

1 

Grade 

2 

Grade 

3 

Grade 

4 

Sleeve  lining  tacking 

Joining  the  sleeve  lining  to 
the  sleeves  at  the  seams 

M 

M 

M 

M 

Lapel  padding 

Stitching  to  give  shape  and 
roll  to  lapel 

M 

M 

M 

M 

Collar  padding 

Stitching  under  collar  to  give 
shape 

M 

M 

M 

M 

Tape  filling 

Sewing  the  inner  edge  of  tape 
in  front  edge  to  canvas  front 

- 

M 

M 

M 

Facing  tacking 

Sewing  facing  seam,  formed  by 
joining  forepart  of  lining  to 
front  facings,  to  canvas  front 

M 

M 

M 

M 

Buffed  edge  tacking 

Basting  front  edge,  holding  and 
shaping  front  after  facing  is 
joined  to  forepart 

— 

- 

M 

M 

Tacking  pockets  to 
canvas 

Sewing  each  side  of  welt  pocket 
to  canvas 

- 

- 

M 

M 

Tacking  v*  s  by  hand 

Sewing  one  side  of  front  gore 
seam  to  canvas 

M 

M 

H 

H 

Tape  sewing 

Stitching  tape  from  top,  around 
front  edge  and  bottom  to  side 
seam 

M 

M 

M 

M 

Shoulder  joining, 
gorge  sewing  with 
hanger 

Sewing  front  and  back  quarters 
of  coat  together  at  shoulder  — 
sewing  in  lining  yoke 

M 

M 

M 

M 

Sleeve  sewing 

Joining  sleeve  to  body  of  coat 

M 

M 

M 

M 

Canvas  basting 

Sewing  canvas  front  in  forepart 
of  coat  by  loose  stitches  to 
hold  in  place 

M 

M 

H 

H 

Underpressing 

The  degree  of  underpressing 
affects  the  final  appearance 
and  fit  of  a  coat*  It  cannot 
be  measured  in  the  finished 
garment*  A  coat  may  have 

All  the  underpressing  opera¬ 
tions  listed  for  a  -^4  but  the 
care  and  amount  of  pressing 
for  each  operation  may  vary 
widely 

Pressing  buffed  edge 

Pressing  edges  of  front  of  fore¬ 
part  under  pressure  to  make  a 
thin  edge 

mm 

M 

M 

-  191*  - 


See  footnotes  at  end  of  table* 


Table  26»  Description  of  operations  and  workmanship  in  the  construction  of 

men*  8  sack  coats,  grades  1,2, 3,  and  4  —  Con. 


Name  of  operation 

Description  of  operation 

Operation  performed  by  1/ 

Grade 

Grade 

Grade 

Grade 

1 

2 

3 

4 

Shaping  fronts 

Shaping  front  canvas,  "hymo/  by- 
placing  on  pressing  machine  with  a 
buck  which  has  the  desired  shape 
and  pressing  and  shrinking  with 
steam 

M 

M 

M 

M 

Shaping  collars 

Fitting  collar  to  coat  and  cutting 
away  excess  fabric 

M 

M 

H 

H 

Underbasting 

Basting  on  undercollar  before  sewing 
shoulders 

M 

M 

H 

H 

Palling  out  bast¬ 
ing  from  edge, 
trim,  turn, 
baste,  shape 

Removing  first  basting  (which  held 
canvas  (hymo)  to  forepart  before 
tape,  etc.  was  sewn  in),  trimming 
away  overlapping  edges  of  tape, 
canvas,  padding,  etc.,  basting 
facings,  laying  each  forepart  of 
coat  together  and  cutting  the  front 
edges  simultaneously  to  shape  each 
uniformly,  and  turning  forepart  so 
right  face  of  coat  is  in  place 

H  3/ 

'  H 

H 

H 

Facing  basting 

Basting  facings  of  forepart  so  they 
will  be  held  in  position  rixen  edge 
is  pressed 

M 

M 

M 

M 

Edge  basting 

Basting  edges  of  forepart  so  facing 
and  front  will  be  held  firmly 
together  at  edge  when  pressed 

M 

M 

M 

M 

Lining  basting 

Basting  in  lining  of  forepart  after 
lining  and  facing  have  been  joined, 
basting  in  yoke  lining  after  yoke  or 
gorge  shaping 

M 

M 

M 

M 

Collar  preparing 

Marking  underoollar  line  on  coat 
before  collar  is  attached 

M 

M 

H 

H 

Collar  setting 
tacking  neck 

Basting  on  undercollar  to  neck  - 
Sewing  end  of  undercollar  to 
forepart  of  coat 

M 

H 

H 

H 

Point  tacking 

Sewing  top  collar  ends  to  facing 

M 

M 

M 

M 

French  felling 

Sewing  top  collar  to  undercollar 
(lapping  over) 

M 

H 

H 

H 

Armhole  basting 

Sewing  through  the  cloth,  canvas, 
and  lining  of  coat  at  armhole  from 
front  to  hold  all  parts  in  plaoe  in 
preparation  for  joining  sleeve  to 
coat 

H 

H 

H 

H 

Buttonhole  making 

M 

M 

H 

H 

See  footnotes  at  end  of  table. 
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Table  26,  Description  of  operations  and  workmanship  in  the  oonstruotion  of 

men’s  sack  coats,  grades  1,  2, 3#and  4  -  Con, 


Operation  performed  by  ly 

Name  of  operation 

Description  of  operation 

Grade 

Grade 

Grade 

Grade 

1 

2 

3 

4 

Felling  armholes 

Sewing  sleeve  lining  and  body  lining 
together 

H 

H 

H 

H 

Felling  shoulder 

Sewing  forepart  of  body  lining  to 
yoke 

M 

M 

H 

H 

Felling  undercollar 

Sewing  undercollar  to  back  of  coat 

M 

M 

H 

H 

Felling  sleeve 

Sewing  bottom  of  sleeve  lining  to 

M 

H 

H 

H 

bottoms 

outer  sleeve 

Felling  side  lining 

Felling  lining  of  forepart  to  side 
seam  and  bottom  of  lining  to 
bottom  hem 

M 

M 

M 

M 

Cutting  button- 

M 

M 

H 

H 

hole  8 

0 

teece  cutter) 

Marking  buttons 

H 

H 

H 

H 

(Ditto  i 

iiachin» 

0 

Button  sewing  S  B 

H 

H 

H 

H 

Button  sewing  D  B 

H 

H 

fcH 

H 

Examining  and  brushing 

H 

H 

H 

H 

Bushel 

Remove  loose  threads,  etc. 

H 

H 

H 

H 

Pairing 

Assembling  completed  suits 

H 

H 

H 

H 

Edge  pressing 

Pressing  front  edge  aid  collar  with 

M 

M 

M 

M 

and  collar  pressing 

steam  maohines 

Sleeve  and  back 

Pressing  with  steam  to  remove  shine 

M 

M 

M 

M 

sponging 

left  by  previous  pressing  and 
shaping  operations 

Chest  pressing 

Final  pressing  of  coat  front 

M 

M 

M 

M 

itrmhole  creasing 

Pressing  out  armhole  from  inside 

'  M 

M 

M 

M 

Finish  pressing 

M 

H 

H 

H 

Shape  pressing 

M 

M 

H 

H 

Edge  stitching 

Machine  stitching  front  edges  of 
forepart 

M 

M 

M 

M 

Edge  stitching 

Machine  stitching  top  collar 

M 

M 

M 

M 

1/  H  -  Haid  operation,  M  -  Machine  operation, 

—  -  Operation  not  performed, 

2 /  Inside  seam  at  top  of  pooket  attaching  pocket  to  (a)  lower  fore-part, 
(b)  flap,  at  pocket  opening, 

3/  No  cutting  away  of  canvas  at  edge  to  give  smooth  thin  edge. 
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Production  Planning 

There  are  two  bases  for  produc¬ 
tion  planning  in  inside  shops:  manu¬ 
facturing  to  order,  and  manufacturing 
to  stock.  Manufacturing  to  order  is 
the  practice  most  generally  followed 
in  the  industry.  Orders  are  taken 
about  six  months  prior  to  the  produc¬ 
tion  season.  Some  of  the  plants 
studied  use  this  method.  Manufactur¬ 
ing  to  stock  is  customarily  used  by 
plants  which  have  retail  outlets. 
Some  plants  use  both  methods.  Plants 
which  follow  this  practice  use  sales 
estimates  to  fill  in  small  lots  or 
slack  production  periods.  (See  table 
27.) 

After  orders  have  been  received 
or  sales  estimates  have  been  made, 
materials  are  procured  in  advance  of 
the  production  season  in  order  to 


maintain  continuous  production  dur¬ 
ing  the  season. 

Production  Control 

There  are  probably  as  many  dif¬ 
ferent  methods  of  controlling  pro¬ 
duction  as  there  are  plants  in  oper¬ 
ation.  However,  the  general  princi¬ 
ples  are  fairly  uniform,  even  though 
the  methods  vary. 

Control  involves  keeping  track 
of  the  fabrics,  lots,  bundles,  find¬ 
ings,  trimmings,  and  finished  gar¬ 
ments,  as  well  as  knowing  at  all 
times  the  location  and  degree  of 
completion  of  all  parts  and  garments 
in  the  shop. 

In  inside  shops,  control  begins 
when  the  customer's  order  is  re¬ 
ceived  in  the  manufacturing  office. 


Table  27.  Method  of  estimating  production  and  size  of  production  lots 
of  men’s  winter  suits  in  10  selected  plants,  U.S.A. ,  1950 


Plant 

Grade 

Method  of 

estimating  production 

Lot  sizes 

By  sales 
estimate 

By  orders 
received 

Average 

Minimum 

Maximum 

A  #  .  .  , 

4 

X 

100 

35 

250 

B  .  .  .  , 

4 

X 

100 

5 

400 

C  .  .  .  0 

4 

X 

35 

1 

120 

D  .  .  .  . 

3 

X 

20-25 

1 

45 

E  ,  .  .  , 

4 

10% 

90 % 

180 

20 

250-300 

F  •  •  •  . 

2+ 

5% 

95% 

250 

25 

600 

0  .  o  •  • 

4+ 

X 

1/  200 

(i/) 

1/  500 

H  .  .  .  . 

5 

2/  X 

5 

1 

20 

I  •  •  •  • 

4 

X 

30 

5 

60 

J  •  •  •  • 

3+ 

X 

750 

1000 

1/  Continuous  operations. 

2 /  When  orders  fall  behind,  sales  estimates  are  used  to  determine 
production.  Maximum  production  to  stock  is  5  percent. 
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BOOKING  CARD 

MODEL  DATE  CUTTINGS  LOT  NUMBER 

CUT  NO. 

QUAN. 

32 

33 

V 

50 

CUT  NO. 

QUAN. 

32 

33 

v — 

A 

50 

A 

V 

_ A 

L 

V 

_ A  r 

B 

_ A 

M 

..A  , 

■  V 

NO. 

CUSTOMER-ADDRESS 

QUAN. 

CUT  NO. 

32 

33 

-'V — 

V\ 

50 

V 

A  , 

—  V 

Fig,  1  Booking  card. 


CUTTING  BOOK 

MODEL:  LOT: 

PI  EC 

E  GOODS 

RECEIVED 

DATE 

PIECE  NO. 

YARDAGE 

SP. 

BALANCE 

DAT 

YA 

RDAGE 

QUAN.  IN 
STOCK 

ISSUED 

CUT 

USED 

AVERAGE 

1 

2 

(SIZES) 


CUT  NO. 

QUAN. 

32 

33 

A 

B 

t 

50 

MODEL 

DESCRIPTION 

V 

ORDERS 


(SIZES) 


DEL’Y 

CUSTOMER 

MODEL 

QUAN. 

PRICE 

CUT  NO. 

32 

33 

f 

/ 

/ 

50 

SHIPMENTS 

J 

0 

Fig.  2  Cutting  book. 
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CUTTING  TICKET 

make  trim 

Cut  No. 

MODEL  No. 

TYPE 

NAME 

TYPE 

QUAN.  SUITS 

SPECIAL  INSTRUCTIONS 

QUAN.  EX.  PTS . 

DATE  START  19 

DATE  FINISH  19 

LOT  NO. 

Wid. 

Aft. 

SP9- 

Pc. 

No. 

Yds. 

Total 

32 

33 

V 

K 

50 

Special 

Instructions 

Swatches 

fc 

~\ 

\ 

~V 

^ —  ■  ■■  ■  V 

-v 

K 

Fig.  3  Cutting  ticket. 


STOCK  CARD 

Lot  No. 

Cutting  No. 

Model 

Date  Cut 

Date  Fin. 

CSV 

PANTS 

33 

34 

35 

36 

37 

38 

39 

40 

42 

44 

46 

48 

50 

Customer 

SIZES 

33 

34 

35 

36 

37 

38 

39 

40 

42 

44 

46 

48 

50 

Remarks 

— 

Fig.  U  Stock  card. 


242402  O — 53 - 14 
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WORK  RECORD 


NAME 


NO. 


OPERATION 


DATE 


Fig*  5  Work  record* 


The  foreman  of  the  manufacturing 
department  enters  each  order  on  a 
"booking  card"  (fig*  l) .  Each  card 
represents  a  separate  pattern  and 
model  number*  The  customer’s  name, 
address  and  the  quantity  and  sizes 
of  garments  in  the  order  are  entered 
on  the  card,  When  enough  orders 
have  been  received  to  begin  an  eco¬ 
nomical  production  run,  all  of  the 
cards  on  a  particular  model  are  as¬ 
sembled,  and  a  cutting  number  and 
lot  number  are  assigned  to  each 
booking  card  ready  for  production. 
This  is  called  making  up  a  lot. 
Hereafter,  all  parts  and  garments 
made  from  that  booking  card  will 
bear  the  lot  number  assigned  to  it. 

Information  on  each  lot  is  en¬ 
tered  into  a  "cutting  book"  (fig.  2). 
The  date  and  amount  of  piece  goods 
received,  the  yardage  used,  and  the 
individual  orders  which  will  be 
filled  are  recorded  in  the  cutting 
book. 


There  are  several  methods'  by 
which  the  cutter  will  obtain  the  re¬ 
quired  cloth  from  the  piece-goods 
storeroom.  For  example,  the  required 
amount  may  be  cut  in  the  storeroom, 
or  the  whole  bolt  may  be  withdrawn 
and  the  balance  returned.  In  gener¬ 
al,  however,  the  manufacturing  de¬ 
partment  sends  the  cutter  a  memoran¬ 
dum  or  "cutting  ticket"  (fig.  3) 
showing  the  kinds  and  quantity  of 
goods  necessary  for  the  cutting.  A 
swatch  of  the  material  to  be  used  is 
often  attached  to  the  ticket  to  fur¬ 
ther  identify  the  cutting.  The  cut¬ 
ting  foreman  withdraws  the  required 
bolts  of  cloth  from  the  stockroom  on 
the  basis  of  the  memorandum  from  the 
manufacturing  department, 

A  "stock  card"  (fig.  4)  is  made 
up  from  the  cutting  book  and  sent  to 
the  shipping  department.  The  card 
contains  the  customer’s  name  and  the 
quantity  ordered.  When  the  completed 
lot  comes  through  to  the  shipping 
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department,  the  shipping  clerk  picks 
out  the  customers  order  listed  on 
the  stock  card  and  ships  the  fin¬ 
ished  garments  to  the  customer. 

Control  over  trimmings  is  gen¬ 
erally  in  the  hands  of  a  stock  clerk 
or  the  ship  foreman,  with  a  periodic 
physical  inventory  being  taken  to 
control  shortages  and  determine  the 
need  for  ordering  supplies. 


When  the  bundle  method  of  pro¬ 
duction  is  used,  a  ticketing  system 
is  usually  employed  to  identify 
parts.  A  semi -automatic  ticketing 
machine  numbers,  prints,  and  attaches 
a  ticket  to  each  piece  of  cloth  used 
in  the  suit.  Some  plants  use  a  bun¬ 
dle  ticket  in  place  of  marking 
pieces  individually.  This  ticket  is 
perforated  into  coupon  tags  for  each 


Fig.  6  Perpetual  inventory  record 
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operation  performed  in  the  making 
department.  In  both  methods  of  iden¬ 
tification,  the  tag  is  printed  with 
the  bundle  number,  model  number,  cut 
number,  and  quantity  of  pieces  in 
the  bundle. 

If  the  ticketing  system  is  used, 
a  record  of  daily  production  is  gen¬ 
erally  kept  lythe  individual  worker. 
As  the  worker  gets  a  bundle  he  en¬ 
ters  the  lot  number  and  the  mmber 
of  pieces  in  the  bundle  on  his  daily 
"work  record."  (Fig.  5)  When  bundle 
tickets  are  used,  the  coupons  corre  - 
spooling  to  the  particular  operation 
are  torn  from  the  ticket  and  pasted 
on  gummed  sheets.  Control  is  main¬ 
tained  by  the  foreman  in  charge  of 
the  shop  who  keeps  a  record  of  the 
bundles  which  are  distributed  to  the 
workers,  the  numbers  of  the  bundles 
being  checked  off  against  the  list 
kept  by  the  worker  on  his  work  rec¬ 
ord.  The  work  record  on  gummed 
sheets  are  turned  in  at  the  end  of 
the  day  and  used  as  a  basis  for  com¬ 
puting  piece  rates. 

A  running  or  "perpetual  inven¬ 
tory"  is  kept  on  piece  goods.  This 
form  is  a  detailed  record  of  the  or¬ 
dering,  receipt,  and  disposal  of 
each  bolt  of  piece  goods  received  in 
the  plant.  The  amount  of  cloth  in 
the  bolt  is  stated  on  a  bolt  ticket. 
When  cloth  is  cut  from  the  bolt,  the 
amount  is  deducted  and  the  new  bal¬ 
ance  entered  on  the  ticket.  An  il¬ 
lustration  of  a  perpetual  inventory 
record  is  shown  in  fig.  6  . 

The  Incentive  Pay  System 


The  men’s  suit  and  coat  indus¬ 
try  has  an  outstanding  record  of 
union-management  cooperation.  Some 
of  the  more  important  aspects  of 
this  cooperation  other  than  wages 
and  hours  are  social  insurance,  a 


health  center  improved  factory  work¬ 
ing  conditions,  and  a  wage  stabili¬ 
zation  program. 

The  wage  stabilization  program 
has  become  an  important  factor  in 
the  productivity  of  this  industry. 
This  program  is  based  on  a  grading 
system  for  the  garments  and  a  piece- 
rate  system  by  which  the  workers  in 
the  making  department  axe  paid  a  set 
rate  per  unit. 

After  the  Amalgamated  Clothing 
Workers  Union  came  into  prominence, 
the  piece  rate,  or  incentive  system 
as  it  is  also  known,  was  supported 
by  the  Union.  The  first  attempt  made 
by  the  Union  to  stabilize  wage  rates 
in  1933  was  partially  successful.  In 
1939,  by  revising  and  expanding  their 
first  attempt,  wage  stabilization 
based  on  the  piece-rate  system  was 
placed  on  a  more  satisfactory  basis. 
In  that  year  the  Union  hired  an  out¬ 
side  expert  to  study  the  difficul¬ 
ties,  and  proceeded  to  set  up  a  Sta¬ 
bilization  Department  under  his  di¬ 
rection.  In  addition,  a  joint  union- 
management  committee  worked  out  a 
plan  for  putting  the  standardization 
program  on  a  national  basis. 

The  manufacture  of  men’s  suits 
and  topcoats  has  been  classified 
into  six  categories  based,  among 
other  factors,  upon  the  quality  and 
the  amount  of  hand  sewing  in  the 
garment.  Plants  identified  as  manu¬ 
facturing  a  certain  grade  of  garment 
will  usually  produce  only  that  grade 
of  garment,  regardless  of  whether 
the  plant  is  an  inside  or  contract 
shop.  Grades  1  and  2  are  the  lowest 
price  group  with  very  little  hand 
sewing  and  form  the  cheaper  grades 
of  fabrics  and  findings. Grades  3  and 
1*  are  the  medium  price  group,  usu¬ 
ally  with  hand-sewn  buttonholes,  hand 
felling  on  the  collar  and  sleeve 
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linings.  Grades  5  and  6  constitute 
higher  priced  groups,  with  generally 
excellent  fabrics,  trimmings,  and  a 
considerable  amount  of  hand  sewing* 
especially  in  the  buttonholes,  col¬ 
lar,  front,  and  shoulders. 

On  the  basis  of  these  classifi¬ 
cations,  the  over-all  wage  cost  for 
the  garments  is  fixed  by  the  'union’s 
Stabilization  Department  and  manage¬ 
ment  on  a  nationwide  scale.  The 
wage  cost  for  the  whole  garment  in 
any  particular  classification, there¬ 
fore,  will  be  substantially  the  same 
in  all  shops.  As  a  result  of  dif¬ 
ferences  in  product  and  region,  the 
wage  cost  of  a  particular  garment 
may  not  be  the  same  in  every  plant, 
but  it  is  usually  so  similar  that 
competition  based  on  the  wage  cost 
of  classified  garments  is  considered 
practically  eliminated. 

After  the  wage  cost  for  the 
garment  is  fixed  by  collective 
agreement,  the  piece  rate  for  each 
section  of  the  garment  is  ordinarily 
settled  in  accordance  with  the 
classification  of  the  garment.  The 
worker’s  shop  committee,  a  union 
price  expert,  and  the  individual  em¬ 
ployer  undertake  joint  negotiations. 
In  other  words,  the  wage  cost  estab¬ 
lished  in  the  collective  agreement 
is  divided  among  the  workers  of  dif¬ 
ferent  skills  who  make  the  garment. 
The  schedule  of  piece  rates  is  then 
filed  with  the  Stabilization  Depart¬ 
ment  of  the  Union,  which  is  charged 
with  the  supervision  of  the  rates. 
After  the  schedules  of  piece  rates 
are  filed  with  the  Stabilization  De¬ 
partment,  the  Research  Department  of 
the  Union  examines  them  for  any  un¬ 
usual  deviations  from  the  standard. 
If  it  is  found  that  the  schedule  of 
piece  rates,  or  the  so-called  "price 
list,"  is  not  in  line  with  classifi¬ 
cations  or  specifications,  the  Sta¬ 


bilization  Department  may  ask  for 
corrections  or  changes.  The  majority 
of  employers  have  cooperated  in 
maintaining  wage  costs  as  well  as 
rate  standards.  They  have  done  so 
in  their  own  interest.  Because  the 
piece  rates  are  negotiated  with  a 
large  number  of  individual  employer^ 
they  may  vary  among  shops.  However, 
experience  shows  that  a  marked  de¬ 
gree  of  uniformity  has  developed  in 
the  single  markets. 

The  policy  of  wage  stabili¬ 
zation  has  created  difficulties,  and 
has  been  criticized  by  both  em¬ 
ployers  and  employees.  Both  parties 
concerned  have  nevertheless  con¬ 
sidered  it  preferable  to  other 
methods  which  might  have  brought 
with  them  serious  disadvantages  for 
employers  as  well  as  workers.  The 
ultimate  goal  of  union-management 
schemes  has  been  the  highest  possi¬ 
ble  degree  of  wage  standardization. 
Accordingly,  attempts  have  been  made 
to  raise  prevailingly  low  local  wage 
rates  to  the  national  level.  Out¬ 
side  competition  no  longer  seriously 
disturbs  this  policy  because  non- 
participants  are  mostly  small  firms 
and  rqpres  ent  cnly  a  small  percentage 
of  the  companies  in  the  industry. 
Competition  formerly  based  on  wage 
differentials  has  been  supplanted  to 
a  large  extent  by  competition  based 
on  other  factors  such  as  efficiency 
in  production,  style,  and  buying  and 
selling  ability.  (See  tables  28  and 
29.) 

Fabrics,  Suit  Quality,  and 
Workmanship 

Worsted  and  woolens  are  the  two 
types  of  cloth  used  for  suiting  in 
the  United  States.  The  yam  in 
worsted  fabrics  is  made  from  long 
wool  fibers  combed  parallel  and 
twisted  into  strands.  Two-ply  fabric 
is  made  from  yarn  composed  of  two 
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Table  28.  Employment,  salary,  and  wages  in  the  men's  and  boys'  suit  and  coat 
industry,  1947 


Item 

Employees 

Salaries  and  wages 

All  employees,  average  for  year  .  .  . 

146,768 

Salaries  and  wages,  total  ... 

$396,241,000 

All  production  workers,  average 

132,866 

for  year  . 

Average  annual  wage  . 

$2,492 

All  salaried  employees,  average 

for  year  ....  . 

13,902 

$4, 682 

Average  annual  salary  . 

Source:  Census  of  Manufactures,  1947 ,  Bureau  of  the  Census,  U.  S. 
Department  of  Commerce. 


Table  29.  Hours  and  wages  in  the  men's  and  boys’  suit  and  coat  industry, 
U.S.A.,  1949 


Item 

All  manufacturing 
industries 

Men's  and  boys’ 
suit  and  coat  industry 

Average  hours  worked  per 
week . 

39.2 

34.7 

Average  hourly  earnings 

$  1.401 

$  I.296 

Average  weekly  . 

$54.92 

$46.67 

tightly  twisted  strands.  Woolen  fab¬ 
rics  are  usually  made  of  one -ply 
yarn  loosely  twisted  and  woven.  The 
fibers  are  coarser,  and  are  composed 
of  both  short  and  long  uncombed 
fibers.  Worsted  suitings  include 
such  fabrics  as  gabardines,  serges, 
sharkskins,  and  unfinished  worsted. 
The  woolen  fabrics  are  tweeds, 
twists,  and  homespuns.  Coverts, 
cheviots,  and  flannels  may  be  either 
worsted  or  woolen  fabrics.  Eighty- 
five  percent  of  all  suits  are  made 
from  worsted  fabrics. 


In  order  to  protect  the  re¬ 
tailer  and  the  consumer,  the  Wool 
Products  Labeling  Act  was  passed  by 
Congress  in  1939.  The  provisions  of 
the  act  state  that  every  product 
containing  wool  must  be  marked  with 
a  means  of  identification  bearing 
the  percentage  distribution  of  the 
total  fiber  by  weight,  exclusive  of 
ornamentation  (not  to  exceed  5 
percent  of  the  total  weight).  The 
percentage  of  the  kind  of  wool,  and 
whether  the  wool  is  new  wool,  re¬ 
processed  or  re-used,  must  also  be 
designated. 
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Merchandising  Practices 

There  is  a  high  degree  of 
specialization  of  the  product  manu¬ 
factured  in  the  men's  apparel  in¬ 
dustry  in  the  United  States.  Men's 
dress  and  sport  shirts,  pajamas  and 
underwear,  and  suits  and  coats  are 
usually  manufactured  by  separate 
companies . 

The  men's  apparel  manufactured 
by  the  plants  studied  were  men's 
suits,  overcoats  and  topcoats,  sport 
coats,  and  slacks.  One  plant  re¬ 
ported  the  manufacture  of  some  for¬ 
mal  wear.  Most  of  the  plants  studied 
offered  10  to  15  models  of  suits, 
and  a  range  of  150  to  100  styles. 
The  size  range  offered  was  about 


standard  for  the  small  sizes  in  all 
reporting  plants,  but  varied  widely 
for  larger  sizes. 

Over  90  percent  of  the  men's 
clothing  sold  today  is  ” ready  made." 
Most  firms  sell  direct  to  retailers 
or  through  their  own  stores.  About 
20  percent  of  the  total  production 
is  done  by  manufacturers  who  operate 
their  own  retail  outlets.  The  tai- 
lor-to-the-trade  concerns,  i.e., 
custom  shops  making  garments  to  in¬ 
dividual  order,  produce  about  10 
percent  of  the  industry's  output, 
and  are  of  decreasing  importance  in 
the  United  States. 

The  method  of  distribution  of 
the  finished  product  varies  with  the 


Table  3O0  Merchandising  practices  in  10  selected  plants  in  the  men’s 

winter  suit  industry,  U.S.A.,  1950 


Degree  of  specialization 

Plant 

Grade 

Models 

offered 

Style  s 
offered 

Size 

range 

Other  apparel 
manufactured 

Retail 

outlets 

A  •  •  • 

k 

6 

200 

35-46 

Sport  coats,  slacks 

No  1/ 

6  o  •  0 

h 

10 

150 

35-U6 

Topcoats,  overcoats 

No  1/ 

C  .  •  . 

h 

10 

150 

35-56 

Slacks 

No  ‘ 

D  •  •  • 

3 

(2/) 

(2/) 

32-56 

None 

No 

E  *  *  • 

k 

10 

"330 

36-50 

Sport  coats,  slacks 

No 

F  0  .  0 

2+ 

25 

300 

31-iil 

Sport  coats,  slacks, 
topcoats 

No 

G  •  •  . 

u+ 

15 

1x00 

3h-5h 

Slacks,  topcoats, 
overcoats 

Yes 

H  .  .  0 

5 

22 

353 

31-56 

Sport  coats,  slacks, 
topcoats,  overcoats, 
formal  wear 

Yes 

I  ♦  .  . 

h 

lh 

200 

3U-52 

Sport  coats,  slacks, 
topcoats,  overcoats 

Yes 

U  0  •  • 

3+ 

5 

279 

33-52 

Topcoats,  overcoats, 
slacks,  sport  jackets 

Yes 

1/  Plants  A  and  B  do  not  use  brand  names.  All  other  plants  sell 
wholly  or  partially  under  a  brand  name. 

2/  Data  not  available. 
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individual  company  and  is  determined 
by  the  policy  of  the  company.  Some 
manufacturers  frecuently  utilize  a 
combination  of  methods,  performing 
the  function  of  manufacturer,  whole¬ 
saler,  and  retailer,  but  in  general 
a  manufacturer’s  distribution  is  de¬ 
termined  by  his  individual  method  of 
doing  business.  (See  table  30). 

In  the  men ’ s  winter  suit  and 
topcoat  industry,  the  principal 
channels  of  distribution  are:  direct 
selling  to  retail  clothing  stores. 


manufacturing  retailers,  mail  order 
houses,  department  stores,  and 
wholesalers  •  Direct  selling  by  the 
manufacturers  is  the  dominant  type 
of  distribution  in  the  industry. 
Direct  selling  is  almost  a  function¬ 
al  necessity  due  to  the  seasonal  na¬ 
ture  of  the  industry.  The  large 
markets  such  as  New  York  City  and 
Chicago  make  it  easy  for  the  retail 
clothing  store  buyer  to  go  to  the 
market  and  purchase  his  orders 
direct. 
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CHAPTER  V:  INDUSTRIAL  RELATIONS  IN  THE  MEN'S  AND  BOYS’  CLOTHING  INDUSTRY  2/ 


Introduction 

Large  increases  in  productivity 
have  been  recorded  inmost  industries 
in  the  United  States  in  recent  de¬ 
cades.  These  increases  in  output 
per  unit  of  labor  time  have  been  the 
result  of  extensive  technical  im¬ 
provements  in  equipment,  methods  of 
production,  and  in  management.  In 
substantial  measure  they  also  re¬ 
flect  worker  adjustment  to  technical 
changes,  improvements  in  worker  ef¬ 
ficiency,  and  union  aid  in  making 
adjustments  easier. 

Any  attempt  to  evaluate  the  ex¬ 
tent  to  which  workers  participate  in 
the  benefits  of  increased  productiv¬ 
ity  requires  a  two-fold  approach. 
Sharing  of  increased  productivity 
cannot  be  accomplished  by  any  me¬ 
chanical  formula  which  automatically 
divides  the  gains.  In  the  long  run, 
workers  have  shared  if  their  real 
earnings  and  their  standards  of 
living  have  improved.  They  have 
shared  if  their  leisure  lias  in¬ 
creased  through  a  shorter  workweek, 
vacations,  sick  leave,  and  provi¬ 
sions  for  retirement.  It  is  im¬ 
portant,  therefore,  to  review  the 
general  development  of  labor  stand¬ 
ards  in  an  industry  in  order  to  form 
some  opinion  as  to  whether  workers 
have  shared  in  the  benefits. 


The  long-run  adjustments  are, 
however,  not  a  complete  answer  to 
workers  who  are  affected  by  techni¬ 
cal  changes.  It  is  important  to 
know  what  special  measures  can  be 
adopted  to  meet  specific  conditions 
of  job  security,  levels  of  earnings, 
quality  of  employment,  health,  and 
protection  against  hazards.  Short- 
run  adaptation  to  increased  produc¬ 
tivity  may  require  regulation  of  the 
rate  of  introduction  of  technical 
changes;  the  retention  and  placement 
of  workers  in  changed  jobs;  the 
maintenance  of  the  level  of  earnings 
on  new  jobs  or  provision  of  even 
higher  earnings;  dismissal  compensa¬ 
tion  when  the  work  force  must  be 
reduced;  or  a  variety  of  similar 
measures. 

In  our  study  of  the  men*  s 
clothing  industry,  attention  has 
been  given  to  both  long-  and  short- 
run  measures  directed  toward  sharing 
the  benefits  of  increased  produc¬ 
tivity.  It  should  be  kept  in  mind, 
however,  that  the  maintenance  of 
full  employment  is  a  problem  entire¬ 
ly  apart  from  that  of  job  opportuni¬ 
ties  and  technical  changes,  with  the 
former  now  recognized  as  a  matter  of 
national  economic  policy.  To  the 
extent  that  full  employment  is  main¬ 
tained,  the  threat  of  insecurity 
is  lessened,  adjustments  are  easier. 


2/  Prepared  by  William  S„  Gary,  under  the  supervision  of  Kirk 
R.  Petshek,  in  the  Division  of  Wages  and  Industrial  Relations,  Bureau  of 
Labor  Statistics,  U.  S.  Department  of  Labor 5 


209 


and  worker  cooperation  for  increased 
productivity  can  be  obtained  more 
easily.  Sharing  of  benefits  is  ob¬ 
viously  easier  during  periods  of 
abundance,  Even  under  conditions  of 
full  employment,  however,  technical 
changes  do  create  problems  of  ad¬ 
justments  for  the  workers  involved. 

Collective  Bargaining 

More  than  95  percent  of  the 
workers  in  the  men's  clothing  indus¬ 
try  are  organized  by  the  Amalgamated 
Clothing  Workers,  affiliated  with 
the  Congress  of  Industrial  Organiza¬ 
tions, 

The  union,  which  was  founded  in 
191U,  is  proud  of  its  democratic  or¬ 
ganization,  Although  the  supreme 
governing  body  is  the  convention, 
General  Executive  Board  exercises 
this  function  between  conventions 
and  has  general  supervision  over  its 
affairs.  The  basic  policy-making 
and  day-to-day  bargaining  unit  is  a 
Joint  Board  in  each  urban  center, 
comprising  locals  of  the  city  deal¬ 
ing  with  men's  clothing,  whose  paid 
officers  are  elected  by  the  general 
membership.  The  national  office  de¬ 
cides  basic  policy  only  on  issues  of 
national  importance  such  as  the  gen¬ 
eral  wage  level,  hours,  and  insur¬ 
ance  agreements.  Most  of  the  locals 
of  the  Joint  Boards  are  organized  on 
an  industrial  basis.  In  the  excep¬ 
tional  cases  where  a  local  is  or¬ 
ganized  on  a  craft  or  nationality 
basis,  the  reason  is  historic  and 
the  local  either  becomes  a  member  of 
the  Joint  Board  or  cooperates  close¬ 
ly  with  it. 

From  its  inception,  the  leaders 
of  the  Amalgamated  recognized  the 
economic  fact  that  benefits  achieved 
through  collective  bargaining  can  be 
wiped  out  by  instability  in  the  eco¬ 
nomic  system.  Therefore,  the  union 


believes  that  its  own  organization 
and  institutions  must  play  an  active 
part  in  social,  economic,  and  polit¬ 
ical  affairs  locally  and  nationally 
in  order  to  protect  their  own  gains 
and  to  make  further  progress  pos¬ 
sible. 

The  following  quotation  from  a 
speech  by  the  late  Sidney  Hillman, 
the  union's  first  president,  captures 
in  some  degree  the  ideals  and  spirit 
underlying  the  Amalgamated's  goal: 

"We  want  a  better  America,  an 
America  that  will  give  its  citizens, 
first  of  all,  a  higher  and  higher 
standard  of  living  so  that  no  child 
will  cry  for  food  in  the  midst  of 
plenty.  We  want  to  have  an  America 
where  the  inventions  of  science  will 
be  at  the  disposal  of  every  American 
family,  not  merely  for  the  few  who 
can  afford  them.  An  America  that 
will  have  no  sense  of  insecurity  and 
which  will  make  it  possible  for  all 
groups,  regardless  of  race,  creed, 
or  color  to  live  in  friendship,  to 
be  real  neighbors*  an  America  that 
will  carry  its  great  mission  of 
helping  other  countries  to  help 
themselves," 

This  liberal  philosophy  emerged 
gradually  from  the  wedding  of  the 

early  union  leaders'  socialist  be¬ 
liefs  with  the  more  indigenous 
American  trade-union  concern  with 
immediate  gains  through  Collective 
bargaining.  Although  vitally  con¬ 
cerned  with  the  latter,  the  Amalga¬ 
mated  has  directed  its  interest  also 
to  such  matters  as  labor  banking, 
cooperative  housing,  sickness  bene¬ 
fits,  and  health  centers.  Its  poli¬ 
cy  in  collective  bargaining  is  char¬ 
acterized  by  the  realization  that 
over  the  long  run  economic  advanlages 
for  the  workers  must  be  based  on  a 
sound  economic  condition  of  the  em¬ 
ployer,  Hence,  the  union  considers 
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it  a  sound  policy  to  be  concerned 
with  such  conditions  as  the  competi¬ 
tive  situation  in  the  labor  market 
and  the  consequences  of  its  demands 
upon  employment  in  the  industry. 

Because  of  the  small  size  of 
many  firms,  which  makes  efficient 
bargaining  difficult,  the  union  has 
welcomed  the  formation  of  area-wide 
employer  associations,  often  founded 
for  bargaining  purposes.  Most  of 
the  larger  clothing  centers  have 
their  own  manufacturing  associations 
today.  They  are  united  in  the 
Clothing  Manufacturers'  Association 
of  the  United  States. 

Collective  bargaining  today  is 
conducted  in  a  two-fold  manner.  Gen¬ 
eral  changes  in  wages,  hours,  and 
working  conditions  are  negotiated 
between  the  officers  of  the  Amalgam¬ 
ated  and  the  Manufacturers'  Associa¬ 
tion.  The  general  provisions  agreed 
upon  at  the  national  level  are  in¬ 
corporated  in  area-wide  agreements 
negotiated  between  the  Joint  Boards 
and  the  local  Associations.  The  in¬ 
dividual  employers  then  sign  this 
local  agreement.  The  union  negotia¬ 
tors  allow  the  individual  clothing 
markets  a  certain  amount  of  discre¬ 
tion  with  respect  to  adjustments 
arising  out  of  economic  conditions 
peculiar  to  the  market,  with  partic¬ 
ular  attention  given  to  the  problem 
of  equalizing  costs  on  the  same  kind 
of  work. 

This  type  of  bargaining  in  the 
men’s  clothing  industry  is  a  natural 
outgrowth  of  an  economic  structure 
composed  of  many  small  competitive 
producers  clustered  in  a  few  major 
markets  and  a  strong,  centrally  di¬ 
rected  labor  union.  Prior  to  nego¬ 
tiations  at  the  national  level  and 
the  determination  of  rates  through 
the  union’s  stabilization  plan  dis¬ 
cussed  below,  competition  in  terms 


of  labor  costs  between  the  various 
markets  resulted  in  loss  of  business 
to  lower-cost  markets  and  an  exodus 
of  employers  to  areas  with  lower 
labor  cost.  Since  1937 >  however,  all 
major  changes  in  wages  and  working 
conditions  have  been  negotiated  at 
the  national  level,  and  this  prac¬ 
tice  has  tended  to  stabilize  both 
costs  and  location. 

In  this  industry,  formalized 
collective  bargaining  followed  rather 
than  preceded  working  relationships 
between  labor  and  management  (whic  h 
relations  sometimes  developed  even 
to  the  point  where  arbitration  ma¬ 
chinery  functioned  smoothly).  An  ar¬ 
bitration  board  was  first  established 
to  settle  the  many  grievances  which 
had  led  to  a  strike  in  one  of  the 
major  firms  prior  to  World  War  I . 
Soon  thereafter,  the  system  was  for¬ 
malized  and  spread  through  that  par¬ 
ticular  labor  market,  and  agreements 
between  the  union  and  the  employers 
provided  only  for  the  establishment 
and  the  refinement  of  this  machinery. 
Inasmuch  as  specific  agreement  terms 
had  not  been  negotiated,  the  local 
arbitration  boards  had  to  base  their 
decisions  upon  general  equitable 
considerations.  Gradually,  the  mat¬ 
ters  decided  by  direct  negotiation 
increased.  But  what  happened  i  n 
considerable  measure  was  that  the 
"common  law"  established  through 
arbitration  decisions  in  one  or  two 
labor  markets  was  incorporated  into 
collective  agreements.  Some  of  the 
early  collective  agreements,  there¬ 
fore,  represented  to  some  extent  a 
codification  of  existing  practices 
and  understandings. 

At  the  present  time,  agreements 
in  the  industry  contain  provisions 
relating  to  wages,  hours,  equal  di¬ 
vision  of  work  in  slack  periods, 
limitation  of  overtime,  contracting 
work,  union  security,  and  other  mat- 
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ters  of  general  importance.  The 
major  changes  in  agreement  provisions 
are  now  negotiated  directly  by  the 
parties.  The  arbitration  machinery 
still  exists  and  provides  a  mechanism 
by  which  disputes  arising  from  the 
application  and  interpretation  of 
the  agreement  can  be  settled,  I  n 
addition  to  the  formal  provisions  of 
union  agreements  and  of  arbitration 
decisions,  oral  understandings  and 
traditional  practices  are  respected 
by  the  union  and  the  employers,  and 
constitute  part  of  the  working  en¬ 
vironment  of  the  industry. 

Production  Changes 

Over  the  past  25  years  (and 
probably  over  a  much  longer  period) 
the  industry  ha6  not  undergone  any 
striking  industrial  changes  or  ex¬ 
perienced  many  revolutionary  innova¬ 
tions,  It  has  been  a  matter  of 
gradually  improving  existing  models 
of  machines  and  adding  a  tool  here 
or  there.  Greater  productivity  has 
been  more  the  result  of  increased 
efficiency  and  better  organization 
than  of  decisive  technical  change. 

Originally,  union  policy,  as 
embodied  in  early  agreements,  per¬ 
mitted  the  introduction  of  new  ma¬ 
chines  provided  earnings  of  workers 
were  not  affected  by  this  process. 
Irrespective  of  the  amount  of  skill 
required  for  the  new  operation,  the 
union  attempted  to  get  piece  rates 
set  high  enou^i  to  result  in  earnings 
as  large  as  before  unless  the  employ¬ 
er  wanted  to  transfer  the  displaced 
workers  to  equally  paying  jobs  else¬ 
where  in  the  plant.  This  union  at¬ 
titude,  however,  was  modified  when 
union  firms  were  threatened  by  seri¬ 
ous  competition  from  lower-cost  non¬ 
union  firms.  Piece  rates  could  now 
be  set  in  relation  to  the  skill  the 
operation  required.  Displaced  work¬ 
ers,  however,  had  to  be  transferred 


to  equally  paying  jobs.  The  union 
became  flexible  on  its  demand  that 
earnings  could  not  be  lowered,  and 
helped  employers  find  jobs  for  dis¬ 
placed  workers.  This  attitude  to¬ 
wards  new  machines  has  remained 
characteristic  for  the  union,  and 
union  leaders  have  sometimes  urged 
that  such  new  machines  be  introduced. 

Although  specialized  machinery 
is  used  widely  in  this  industry,  the 
fact  remains  that  the  production  of 
men's  clothing  is  essentially  a  man- 
paced  operation.  Highly  specialized 
workers  must  watch  and  prepare  every 
operation  carefully  in  order  to  pro¬ 
tect  the  garment  and  its  quality. 
As  the  quality  of  the  product  is 
frequently  important  and  the  design^ 
materials,  and  fashions  vary,  the 
scope  for  additional  mechanization 
appears  severely  limited. 

Technology,  methods,  and  pro¬ 
duction  organization  have  not  been 
static,  however;  there  have  been  many 
improvements  over  the  years.  The 
union  has  for  the  past  quarter- cen¬ 
tury  been  almost  invariably  a  party 
to- -and  frequently  the  initiator  of — 
these  innovations.  It  has  usually 
been  able  to  convince  the  workers 
that  the  innovation  will  not  be  to 
their  disadvantage  on  the  basis  of 
experience  of  other  plants  where  a 
new  process  or  method  had  been  tried. 
Although  the  union  has  continuously 
realized  the  importance  of  more 
efficient  production,  it  has  been 
keenly  aware  of  the  employment  prob¬ 
lem  involved  and  has  controlled  the 
introduction  of  changes  so  that  few 
displacements  have  occurred. 

If  the  voters  are  not  satisfied 
with  the  wage  rate  set  on  the  new 
job,  or  with  any  other  aspect  of  the 
innovation,  an  elaborate  machinery 
is  at  their  disposal,  culminating  in 
arbitration,  to  consider  their  griev- 
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ance.  The  impartial  chairman  is  se¬ 
lected  by  the  parties  in  every  mar¬ 
ket  on  a  permanent  basis.  This  per¬ 
manence  gives  him  an  opportunity  to 
understand  prevailing  conditions  as 
well  as  the  economic  and  human  back¬ 
ground  of  the  industry.  The  arbi¬ 
trator's  award  usually  represents  a 
workable  solution  to  the  problem 
with  which  both  parties  can  live 
comfortably,  because  mutual  confi¬ 
dence  exists  between  them. 

The  union  has  gone  further.  It 
has  taken  active  part  in  production 
problems,  often  giving  the  employers 
direct  assistance  in  cutting  costs 
and  improving  operations.  Manage¬ 
ment  tends  to  rely  on  the  union  for 
this  type  of  assistance  because  the 
small  size  of  firms  is  not  conducive 
to  coordinated  management  research. 


The  union  business  agents,  all  spe¬ 
cialists  in  their  own  right,  have 
the  advantage  of  acquiring  famili¬ 
arity  with  the  methods  used  in  a 
variety  of  plants  in  the  industry 
and  are  able  to  judge  the  best  ways 
of  handling  operational  problems. 
This  knowledge  is  being  made  avail¬ 
able  to  those  employers  who  experi¬ 
ence  competitive  difficulties.  Fre¬ 
quently  the  best  deputies  are  trans¬ 
ferred  temporarily  to  other  areas  to 
help  improve  management  and  produc¬ 
tion  techniques,  so  that  thqy  perform 
something  akin  to  an  industrial  en¬ 
gineering  service  on  a  modest  scale. 
In  some  cases,  the  union  insists 
upon  better  work  arrangement,  better 
plant  lay-out,  more  competent  super¬ 
vision,  Or  more  efficient  training 
and  operation  in  firms  asking  wage 
rate  concessions. 


Table  31.  Employment  of  production  workers  in  the  men's  and  boys'  suit  and 
coat  industry,  U.S.A.,  1947-52 

(in  thousands) 


Month 

1952 

1951 

1950 

1949 

1948 

1947 

Average  . 

(1/) 

133.8 

134.3 

128.1 

140.1 

138.4 

January  . 

127.2 

138.it 

130.3 

135.4 

143.1 

134.1 

February  .....  . 

.5 

141.1 

135.2 

138.7 

142.5 

136.1 

March  . 

.5 

141.0 

135.5 

137.3 

143.6 

136.9 

April  . 

120.7 

138.2 

131.7 

133.7 

140.7 

136.1 

May . 

113.0 

135.0 

129.0 

117.7 

139.3 

136.0 

J  une  . . 

119.4 

135.4 

134.6 

121.5 

140.5 

138.5 

July . 

117.0 

129.3 

126.9 

115.9 

132.4 

133.5 

August  .  „ 

127.7 

139.2 

138.2 

130.6 

144.1 

139.6 

September  •  .  •  •  .  . 

129.2 

138.0 

137.4 

133.4 

144.0 

140.7 

October  . 

(1/) 

137.1 

138.2 

128.6 

141.5 

142.7 

November  . 

o/> 

117.1 

137.0 

117.6 

135.3 

143.0 

December  . 

(I/) 

122.5 

137.4 

127.3 

134.7 

143.3 

l/  Information  not  available. 
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A  well-known  case  involved  union 
cooperation  with  the  large  firm  of 
Hart,  Schaffner,  and  Marx  in  produc¬ 
ing,  largely  upon  the  suggestion  of 
the  union,  a  less  expensive  brand  of 
clothing.  The  union  enabled  the 
firm  to  lower  total  labor  cost  by 
permitting  and  helping  with  the  sub¬ 
stitution  of  machines  for  hand  oper¬ 
ations  and  a  betta*  division  of  labor 
and  routing  of  materials.  The 
cheaper  suit  soon  sold  better  than 
the  old  brands.  Less  spectacular 
examples  abound.  For  example,  a 
firm  in  Cincinnati,  on  the  verge  of 
bankruptcy,  solicited  the  union’s 
help.  The  expert  business  agents 
for  the  coat,  vest,  and  pants  shops, 
respectively,  were  brought  in  from 
Chicago,  and  suggested  the  following 
methods  for  greater  specialization 
of  the  work  force;  (l)  installation 
of  pressing  machines  instead  of  hand 
pressing;  (2)  simplification  of  the 
methods  of  constructing  the  garments; 
(3)  shifting  of  pattern  racks  closer 
to  the  cutters;  and  (4)  improvement 
in  the  patterns  to  lower  the  cost  of 
cutting.  These  were  only  a  few  of 
the  suggestions  resulting  from  many 
weeks  of  research  by  the  Chicago 
experts • 

In  essence,  then,  the  large 
part  union-management  coo  peration 
has  played  over  a  long  period  of 
time  has  eliminated  friction  and 
other  problems  which  might  have 
arisen  from  those  production  changes 
which  have  been  possible  in  this 
industry. 

Labor  Standards 

Method  of  Wage  Payment.  At  one 
time  workers  in  this  industry  were 
among  the  Nation' &  lowest-paid  em¬ 
ployees.  Earnings  in  the  men's 
clothing  industry  are  now  at  a  rela¬ 
tively  high  level. 


The  large  majority  of  the  men's 
clothing  production  workers  are  paid 
on  a  piecework  basis.  The  nature 
of  the  industry  lends  itself  to  this 
system.  The  cutters  are  the  most 
important  exception,  because  their 
work  is  not  easily  adaptable  to  this 
method  of  wage  payment. 

Conflict  ensued  within  the  union 
when  this  system  was  first  preposed 
for  general  use.  The  workers  in 
the  important  New  York  market  were 
strongly  opposed  to  piecework  be¬ 
cause  of  their  experience  with  sweat 
shops,  while  the  Chicago  workers  did 
not  object  to  this  system  and  asked 
only  to  be  protected  against  rate 
cutting.  As  a  result,  at  almost 
every  convention,  New  York  and  other 
time-work  centers  pressed  for  the 
elimination  of  piecework,  whereas 
Chicago  and  other  piecework  markets 
fought  for  its  retention.  Labor 
costs  in  New  York  and  other  time- 
rate  markets  were  higher  than  those 
in  piecework  markets,  which  resulted 
in  shifts  of  trade  from  the  former 
to  the  latter.  Thus,  New  York  wanted 
to  equalize  labor  costs  and  Chicago 
wanted  to  protect  its  advantage.  Pa¬ 
tient  and  diplomatic  efforts  by  man¬ 
agement  and  union  leaders,  Sidney 
Hillman  prominent  among  them,  gradu¬ 
ally  convinced  the  workers  that 
piece  rates  were  efficient  and  could 
be  administered  without  any  threat 
to  wage  standards.  Piece  rates  were 
finally  adopted  in  all  markets. 

The  setting  of  piece  rates, 
particularly  if  they  are  supposed  to 
be  uniform,  encounters  great  diffi¬ 
culties  in  the  clothing  industry. 
Aside  from  the  differences  in  skill, 
equipment,  and  organization  found 
everywhere,  the  quality  of  the  fin¬ 
ished  product  and  the  constant  changes 
in  models  make  it  a  particularly 
complicated  task.  Division  of  work 
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is  often  highly  advanced.  The  mate¬ 
rials  used  for  various  parts  of  a 
suit  or  coat  vary  widely,  and  with 
them  the  amount  of  work  involved. 
Thus,  the  fixing  of  piece  rates  is  a 
continuous  task  if  it  is  to  keep 
pace  with  all  new  models,  materials, 
and  style  changes. 

Long  before  the  later  spectac¬ 
ular  development  of  stabilization 
of  labor  costs,  the  union  was  inti¬ 
mately  involved  in  rate  setting.  As 
a  rule,  the  Joint  Board  would  send 
its  representative  who  examined  the 
operation,  and,  jointly  with  the  em¬ 
ployer,  fixed  the  rate.  At  the  time 
of  the  great  depression  in  the  1930's, 
which  caused  drastic  production  and 
employment  declines,  increasing 
pressure  developed  in  the  industry 
for  wage  reductions.  The  Amalgam¬ 
ated,  being  chiefly  concerned  with 
continued  employment  for  its  members, 
recognized  that  the  labor  costs  of 
their  employers  had  to  be  sharply 
reduced.  Although  they  realized 
that  they  had  to  agree  to  wage  cuts, 
they  pressed  for  a  procedure  to 
establish  greater  stability  and  uni¬ 
formity  throughout  the  industry.  It 
was  then  decided  not  to  try  setting 
up  uniform  piece  rates  but  to  estab¬ 
lish  a  uniform  minimum  labor  cost 
for  each  entire  garment. 

A  program  for  standardization 
of  labor  costs  on  a  national  scale 
was  worked  out  by  the  union  leaders 
in  conferences  with  technical  ex¬ 
perts,  employers,  and  local  unions. 
In  this  way,  the  details  of  the  sta¬ 
bilization  plan  were  developed.  ^ 
Stabilization  Department  was  estab¬ 
lished  by  the  union.  All  production 
was  classified  into  six  grades.  The 
cheapest  was  grade  1,  ;dth  an  in¬ 
crease  in  skill  requirements  through 
grade  6. 


The  crux  of  the  plan  lies  in 
the  fact  that  total  labor  costs  for 
each  grade  of  garment  is  fixed, 
rather  than  piece  rates  for  each  in¬ 
dividual  operation.  This  leaves  each 
employer  free  to  distribute  the  cost 
among  his  workers  within  reason,  to 
divide  the  work  differently,  with 
emphasis  on  those  parts  of  the  proc¬ 
ess  which  he  considers  important, 
and  to  choose  his  methods  and  ma¬ 
chines.  Although  total  labor  cost 
is  fixed,  the  employer  is  free  to 
apply  the  methods  most  appropriate 
to  his  particular  operation.  In 
this  way,  efficiency  and  quality  are 
protected. 

In  practice,  where  economic  or 
specialized  conditions  warrant,  a 
certain  flexibility  is  permitted 
with  the  approval  of  the  union's 
Stabilization  Department.  Shops  in 
outlying  areas  are  occasionally  given 
certain  cost  advantages,  lest  they 
be  driven  out  of  business.  Nor  does 
the  attempt  at  unifying  total  labor 
cost  blind  the  union  to  the  fact 
that  the  resulting  piece  rates  must 
be  comparable  for  similar  work. 
The  work  itself,  however,  varies 
sufficiently  under  this  system  to 
make  two  operations  more  often  dis¬ 
similar  than  similar.  Although  the 
employer  can  vary  his  method  by  em¬ 
phasizing  one  operation  rather  than 
another  (e.g.,  more  pressers'  time 
and  less  work  of  the  finishers),  the 
union  sees  that  the  same  piece  rates 
are  paid  for  work  it  consider^  com¬ 
parable.  Beyond  that,  whenever  rates 
are  changed,  the  local  will  see  that 
earnings  are  maintained  at  the  old 
level.  In  different  ways  and  at 
different  levels  all  three  aspects 
of  wage  payments  are  unified  — total 
labor  cost,  earnings,  and  piece 
rates. 


242402  0—53 


15 


-  215>  - 


Level  and  Structure  of  Earnings. 
In  March  1952,  average  hourly  earnings 
in  the  industry  were  $1.1*9  •  Earnings 
for  an  average  workweek  of  about  35 
hours  averaged  $52.38.  These  general 
levels  of  wages  compare  favorably 
with  wages  in  other  light  manufac¬ 
turing  industries  employing  substan¬ 
tial  proportions  of  women. 

The  industry’ s  wage  structure 
was  indicated  by  a  detailed  study 
made  of  occupational  earnings  in  10 
important  areas  in  March  1951.  Al¬ 
though  men  and  women  predominate  in 
different  occupations,  they  are  paid 
the  same  piece  rates  on  the  same 
jobs.  Earnings  therefore,  reflect 
the  individual's  performance.  Among 
the  occupations  selected  for  study, 
male  cutters  and  markers  averaged 
$2.27  an  hour  in  all  areas  combined. 
In  coat  fabrication,  women  hand  fin¬ 
ishers  averaged  $1.26,  women  sewing 
machine  operators  $1.51,  and  male 
pressers  $2.08.  In  trouser  fabrica¬ 
tion,  women  sewing  machine  operators 
averaged  $1.1*7  and  male  pressers 
$2.15*  Only  janitors  and  bundle  (or 
work)  distributors  in  a  few  of  the 
areas  earned  less  than  $1  an  hour. 

The  level  of  occupational  earn¬ 
ings  varied  among  areas,  with  the 
highest  earnings  reported  in  the  New 
York-Newark- Jersey  City  area,  fol¬ 
lowed  by  Los  Angeles.  In  most  occu¬ 
pations  the  lowest  earnings  were 
found  in  the  St.  Louis  area.  These 
intercity  differences  reflected  a 
variety  of  factors,  including  dif¬ 
ferences  among  areas  in  types  of 
garments  produced. 

Earnings  for  individual  workers 
vaiy  widely  even  within  the  same 
occupation  in  the  same  area.  The 
differences  tend  to  be  conspicuously 
large  in  piece-rate  occupations  and 
reflect,  in  part,  differences  in  in¬ 
dividual  productivity.  Variations 


in  earnings  among  cutters,  who  are 
paid  time  rates,  are  small. 

Hours,  Vacations,  and  Holidays. 
The  clothing  industry  was  once  charac- 

terised  by  excessive  hours  of  work, 
particularly  during  the  busy  season. 
Today  f  the  workers  are  employed 
generally  for  1*0  hours  a  week.  All 
regular  work  is  performed  from  Mon¬ 
day  through  Friday  and  work  outside 
the  regular  schedule  is  generally 
paid  for  at  overtime  rates. 

Workers  receive  from  1  to  2 
weeks'  vacation  pay  under  their  col¬ 
lective  agreements,  depending  on 
length  of  service,  with  the  majority 
receiving  2  weeks.  It  is  common 
practice  in  the  industry  to  shut 
down  plants  during  the  first  2  weeks 
in  July,  at  which  time  most  employ¬ 
ees'  vacations  are  scheduled. 

In  addition  to  the  paid  vaca¬ 
tions,  the  contracts  provide  for 
6  paid  holidays:  New  Year’s  Day, 
Memorial  Day,  Independence  Day,  Labor 
Day,  Thanksgiving,  and  Christmas. 
In  many  instances,  several  unpaid 
holidays  are  also  made  available  to 
the  workers. 

Worker  Security 

The  peaceful,  uninterrupted  en¬ 
joyment  of  work  and  leisure  of  any 
group  of  workers  is  threatened  by 
temporary  lay-offs  and  permanent 
loss  of  the  job,  as  well  as  by  sick¬ 
ness,  accident,  and  old  age  without 
income.  Through  different  means  and 
from  different  sources,  a  measure  of 
protection  of  workers  from  these 
dangers  and  disturbances  has  been 
worked  out  in  this  industry. 

Seasonality  has  been  mentioned 
as  one  of  the  problems  of  the  indus¬ 
try.  Combined  efforts  by  management 
and  labor  have  attempted  to  cope 
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Table  32*  Straight-tine  average  hourly  earnings  1/  in  selected  occupations  of  the  men's  and  boys'  suit  and  ooat 
industry,  U.S.A.,  March  1951 
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with  the  problem  by  evening  out  pro¬ 
duction  to  the  degree  feasible*  The 
sharing  of  work  has  emerged  as  the 
principal  method  of  meeting  this 
problem.  The  general  rule  under  the 
collective  bargaining  agreement  is 
that  any  work  to  be  performed  during 
the  slack  season  shall  be  divided 
equally  among  all  the  employees. 
This  practice  can  be  successful  in 
an  industry  such  as  men*s  clothing 
where  unemployment  is  apt  to  hit  all 
groups  of  workers  equally  and  direct 
labor  costs  are  predominately  calcu¬ 
lated  by  the  piece. 

Where  employment  declines  are 
due  to  general  business  conditions, 
sharing  the  work  is  also  attempted 
until  take-home  pay  reaches  a  mini¬ 
mum  level.  However,  when  employment 
declines  persist  and  grow  more  seri¬ 
ous,  this  measure  is  insufficient 
to  cope  with  the  emergency. 

In  these  cases,  an  unemployment 
insurance  system  becomes  doubly  im¬ 
portant.  This  was  first  established 
between  management  and  union  in  this 
industry  in  1923  in  the  Chicago 
market  in  order  to  aid  workers  dur¬ 
ing  the  slack  seasons.  The  workers 
and  the  employers  contributed  to  the 
fund  in  busy  seasons,  and  the  workers 
received  compensation  from  the  fund 
when  they  lost  working  time  through 
no  fault  of  their  own.  The  unemploy¬ 
ment  insurance  system,  after  having 
proved  its  success  in  the  Chicago 
market,  was  adopted  by  the  New  York 
and  Rochester  clothing  markets  in 
1929. 

This  system  worked  to  the  ad¬ 
vantage  of  the  employers  as  well  as 
the  employees,  as  the  workers  in  the 
community  receiving  some  income  dur¬ 
ing  a  trying  period  were  inclined  to 
remain  attached  to  the  industry.  As 
a  consequence,  the  employer  gained 
by  not  having  to  find  and  train  new 


inexperienced  workers. 

The  need  for  private  plans 
diminished  as  social  legislation  was 
passed.  The  Federal  Social  Security 
Act  of  1935  stimulated  the  general 
adoption  of  unemployment  compensation 
laws  by  several  states.  The  clothing 
indus  try 1  s  unemploymen  t  insurance 
plan  thereupon  was  discontinued  and 
health  and  welfare  insurance  was 
instituted  in  its  stead. 

Another  way  of  making  workers 
more  secure  against  loss  of  job  for 
long  periods  is  to  insure  control 
over  the  hiring  of  new  workers.  The 
union  security  clauses,  which  the 
union  has  been  able  to  get  accepted 
throughout  the  agreements  in  the  in¬ 
dustry,  require  the  employers  in 
practice  to  obtain  new  workers  from 
the  union.  The  union  must  be  noti¬ 
fied  of  an  existing  vacancy,  and 
workers  may  be  hired  from  the  open 
market  only  if  the  union  is  unable 
to  supply  them  within  a  specified 
time  —  and  even  then  these  workers 
must  join  the  union  within  a  stated 
period.  This  procedure,  in  effect, 
gives  the  union  a  measure  of  control 
over  the  job  market.  This  is  com¬ 
bined  with  a  union  policy  to  obtain 
the  adoption  of  a  share -the-work 
system  if  work  is  scarce. 

In  addition,  clothing  workers 
can  expect  to  lose  very  little  time 
because  of  strikes  or  lock-outs, 
largely  because  of  the  kind  of  labor- 
management  relations  enjoyed.  Any 
disputes  concerning  agreement  inter¬ 
pretation  occurring  in  individual 
plants  must  first  go  through  an 
elaborate  grievance  procedure  with 
various  steps  and  finally,  if  they 
cannot  be  adjusted  at  any  of  these 
levels,  are  submitted  to  arbitration, 
with  the  parties  bound  to  accept  the 
award. 
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Workers  in  this  industry,  like 
millions  of  other  industrial  workers, 
are  protected  by  social  insurance 
effected  through  legislation.  In 
addition  to  unemployment  insurance 
discussed  above,  these  benefits  en¬ 
compass  old-age  and  survivors'  in¬ 
surance  and  employer -financed  work¬ 
men  *s  compensation  established  under 
law  by  the  various  States. 

Workmen's  compensation  was  the 
first  type  of  social  insurance  to  be 
developed  extensively  in  the  United 
States.  Such  legislation  is  designed 
to  assure  prompt  payment  of  benefits 
to  employees  injured  on  the  job  or 
to  the  dependents  of  those  killed 
in  industry.  Currently,  more  than 
half  the  States  provide  $30  or  more 
(including  allowances  for  dependents) 
for  maximum  weekly  benefits  in  tem¬ 
porary  disability  cases.  Payments 
to  beneficiaries  in  case  of  death 
vary  by  State,  some  of  which  continue 
the  payment  to  the  widow  for  life 
(or  until  remarriage),  while  in  the 
majority  of  cases  such  benefits  are 
limited  to  specified  periods  o  r 
amounts.  New  York  State,  where  the 
men's  and  boys'  clothing  industry  is 
most  heavily  concentrated,  has  adopted 
the  former  method  and  pays  up  to 
66-2/3  percent  of  the  workers'  wages 
(maximum  $35  weekly)  to  his  widow 
and  children.  For  temporary  or  per¬ 
manent  disability,  the  worker  also 
receives  two-thirds  of  his  wages  up 
to  a  maximum  of  $32  weekly. 

Old-age  and  survivors'  insurance, 
to  which  both  employee  and  employer 
contribute  1-1/2  percent  of  the 
worker's  wages,  provides  retirement 
income  to  "covered"  workers  upon 
reaching  65  years  of  age.  Recent 
amendments  to  this  law,  which  was 
first  enacted  in  1935,  will  make 
possible  payments  up  to  a  maximum 
of  $80  monthly  to  the  retired  worker 


and  additional  benefits  to  his  wife 
and  minor  children  of  up  to  a  com¬ 
bined  maximum  of  $150  monthly. 

In  addition  to  these  legal  pro¬ 
visions,  members  of  the  Amalgamated 
also  have  obtained  retirement  pro¬ 
grams  through  collective  bargaining 
negotiations.  Retired  workers  re¬ 
ceive  benefits  of  $50  a  month  in 
addition  to  Social  Security  benefits 
if  they  are  otherwise  eligible  in 
terms  of  age  and  length  of  service, 
all  of  which  means  an  average  monthly 
benefit  of  $100.  Although  these 
retirement  plans  were  originally  set 
up  by  the  union,  they  are  part  of 
the  collective  agreement  in  the  in¬ 
dustry,  No  general  legislation  cov¬ 
ering  health  insurance  exists  in 
this  country,  except  in  a  few  States 
where  only  partial  protection  is 
provided  against  wage  loss  due  to 
non-work-connected  disability.  Un¬ 
like  other  countries,  protection  of 
this  type  in  this  country  in  the  past 
has  been  primarily  the  responsibility 
of  the  individual  or  the  employer. 
In  order  to  fill  this  gap,  workers 
in  the  men's  and  boys'  clothing  in¬ 
dustry,  through  the  efforts  of  their 
union,  have  pioneered  in  obtaining 
a  comprehensive  program  of  employer- 
financed  benefits  of  this  type.  In 
addition  to  a  life  insurance  benefit 
of  $500  in  case  of  death  from  any 
cause,  workers  have  off -the- job  pro¬ 
tection  covering  sickness  and  acci¬ 
dents  through  cash  payments  partially 
covering  their  wage  loss,  hospital 
bills,  and  surgical  and  maternity 
care.  In  case  of  sickness  or  acci¬ 
dent,  benefits  of  $20  weekly  are 
payable  for  up  to  13  weeks  for  sick¬ 
ness  and  13  weeks  for  accident  in 
any  1  year.  Should  the  worker  be 
hospitalized,  he  receives  a  daily 
benefit  of  $9  for  as  long  as  31  days 
a  year  together  with  a  maximum  of 
$200  in  case  surgery  is  required. 
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In  addition  to  the  protection 
offered  by  this  health  insurance 
program,  the  clothing  worker  in  New 
York  and  Philadelphia  has  at  his 
disposal  the  services  of  Sidney 
Hillman  Health  Centers,  These  cen¬ 
ters  provide  low  cost  comprehensive 
medical  services  including  general 
medical  examinations.  X-rays,  diag¬ 
nosis,  all  kinds  of  treatment  in¬ 
cluding  physiotherapy,  and  labora¬ 
tory  and  prescription  service.  Dur¬ 
ing  19&>  the  first  year  of  opera¬ 
tion,  more  than  160,000  services  to 
17,000  members  were  provided.  At  the 
present  time  further  health  centers 
are  being  projected  in  Rochester, 
Chicago,  Cleveland,  and  Allentown,  Bl. 

Union  and  employers  have  united 
to  see  that  workers  in  this  industry 
enjoy  "cradle  to  the  grave"  protec¬ 
tion. 

Other  Fruits  of  Labor 

Working  conditions,  though  im¬ 
proved,  may  not  be  ideal  in  many 
shops:  air  and  lighting  could  be 
improved  and  the  work  process  may 
not  allow  for  more  than  the  minimum 
rest  to  assure  efficient  work.  Yet 
the  8-hour  day  affords  the  men*s 
clothing  worker  ample  opportunity  to 
take  advantage  of  leisure-time  pur¬ 
suits  • 

The  industry* s  urban  concen¬ 
tration  places  a  wide  variety  of 
social,  educational,  and  cultural 
activities  at  the  disposal  of  the 
clothing  worker.  Further,  if  he 
wants  to  learn  about  the  economics 
of  the  industry,  the  history  of  his 
and  other  unions,  and  wants  to  under¬ 
stand  the  political  problems  of  the 
day,  study  classes  and  correspond¬ 
ence  courses  are  available  to  him 
through  the  union,  as  are  all  kinds 
of  lectures  and  cultural  events  in 
the  city.  If  he  wants  to  advance  in 


the  industry,  he  can,  in  the  New  York 
market,  take  advantage  of  the  State- 
supported  Institute  of  Fashion  De¬ 
sign,  Also,  if  he  wants  to  give  his 
children  a  good  education  including 
college  to  make  sure  that  they  will 
enjoy  opportunities  beyond  the  trade 
in  which  he  has  spent  all  his  life, 
general  scholarships  are  often  avail¬ 
able  to  those  who  qualify,  and  union- 
sponsored  educational  assistance 
helps  to  make  it  possible  to  achieve 
this. 

In  many  cases,  particularly  in 
New  York  City,  the  clothing  worker 
immigrants  still  prefer  living  in 
their  own  national  communities,  fol¬ 
lowing  old  customs,  and  partici¬ 
pating  in  activities  of  groups  of 
men  and  wemen  who  came  from  their 
own  part  of  the  world.  Gradually 
some  members  of  these  groups  have 
acquired  homes  of  their  own.  The 
union  has  been  interested  in  improv¬ 
ing  their  housing  conditions.  Shortly 
after  World  War  I  it  began  to  be 
active  in  the  cooperative  housing 
movement,  and  sponsored  the  building 
of  a  series  of  apartment  houses. 
Though  not  exclusively  occupied  by 
its  own  members,  the  Amalgamated  has 
made  1,800  low-rent  apartments  avail¬ 
able  through  its  efforts. 

The  workers  are  assisted  in 
building  their  own  homes  and  in  buy¬ 
ing  all  the  modern  conveniences  for 
making  life  pleasant,  from  washing 
machines  and  dishwashers  to  automo¬ 
biles  and  television  sets.  The  Amal¬ 
gamated  makes  the  facilities  of 
credit  unions  available  to  its  mem¬ 
bers,  but  in  addition  has  pioneered 
in  labor  banking  in  New  York  and 
Chicago.  These  banks  make  small 
loans  and  facilitate  the  granting  of 
larger  loans  to  union  members  at 
reasonable  interest  rates  and  without 
burdensome  security  terns. 
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The  leisure  time  of  the  clothing 
workers  revolves  to  a  large  extent 
around  the  union  as  a  social  center 
of  activities*  The  union’s  important 
role  in  work  relations  has  given  the 
workers  a  feeling  of  participation 
and  achievement.  But  the  union  was 
also  able  —  or  forced,  in  view  of 
the  identity  of  work  group  and  living 
community  —  to  become  the  center  of 
the  workers’  free  time  and  recrea¬ 
tion.  Musical  entertainment,  play¬ 
acting,  soft  ball  teams  fbr  children, 
outings,  and  other  sports  such  as 


swimming,  hunting,  and  fishing  are 
only  a  few  of  the  many  diversions 
arranged.  Bowling  is  perhaps  the 
most  popular  indoor  sport,  featured 
by  frequent  intercity  tournaments 
and  contests.  In  addition,  the  work¬ 
ers  are  directed  towards  broader  po¬ 
litical  and  social  goals,  and  partici¬ 
pation  in  wider  community  activ¬ 
ities  such  as  community  hospitals, 
summer  playgrounds,  help  for  the 
needy,  and  others.  In  general,  the 
clothing  worker  lives  a  full  life 
off  the  job* 
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APPENDIX  I:  GRADES  GF  MEN'S  WINTER  SUITS  COMPARED 


In  the  following  four  illustrations 
comparisons  are  made  between  low,  medium, 
and  high  grades  of  men's  winter  suits. 
Operations  and  materials  are  compared  for 
sack  coats,  and  trousers. 
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Suits  of  Three  Grades  Compared 
*  COAT  FRONTS 
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Comparison  of  high-grade  and  medium-grade  coat  fronts 
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TROUSERS 
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Comparison  of  high-grade  and  medium-grade  trousers 
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APPENDIX  II s  DATA  COLLECTION 


Representatives  of  the  Bureau  made  personal 
visits  to  each  plant  In  this  study  and  personally 
collected  the  data  shown.  As  mentioned  in  the  text, 
some  adjustments  had  to  be  made  in  the  detailed 
lists  of  operation  because  each  plant  did  not  per¬ 
form  exactly  the  same  operations,  and  their  sequence 
may  also  have  differed. 

The  two  questionnaires  used  to  collect  the 
data  are  reproduced.  To  reduce  their  length  for  re¬ 
production  purposes,  the  space  allowed  for  answer¬ 
ing  questions  has  been  drastically  reduced.  Agents 
were  instructed  to  use  additional  paper  to  allow 
room  for  comprehensive  answers. 

Usable  answers  to  all  questions  were  not  re¬ 
ceived  from  all  the  plants.  Furthermore  if  the  dsba 
received  did  not  offer  significant  information  they 
were  not  included  in  this  report. 
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UNITED  STATES  DEPARTMENT  OF  LABOR 
Bureau  of  Labor  Statistics 
Washington  25,  D.  C. 

CONFIDENTIAL 

PRODUCTIVITY  AND  FACTORY  PERFORMANCE 
MEN*S  WINTER  SUITS 


Name  of  company _ Address _ 

Plant  name _ Address _ 

Officials  interviewed:  Cross  out  word  not  applicable* 

(Co.) (Plant)  Title 

(Co.) (Plant)  Title 

( Co . ) ( Plant )  Title  " _ 

The  data  submitted  on  this  schedule  will  be  seen  only  by  sworn  employees 
of  the  Bureau  of  Labor  Statistics.  The  data  will  not  be  released  in  any 
form  which  permits  identification  with  any  specific  company,  without  its 
written  permission. 

Survey  made  by  Date 


A.  SPECIFICATIONS 

General  Specifications  for  reported  suits.  (Select  a  suit  with  one  pair  of 
pants) 

1.  Type  of  sackcoat;  Single  breasted _ ,  Double  breasted _ .  No.  of 

buttons?  I  5  ’3.  Pocket  flaps?  Yes _ no.  No.  of  inside  pockets? 

.  Other  unique  styling  features: _ . 

2.  Type  of  vest:  Does  suit  have  vest?  Yes  noT  If  yes,  does  it 

have  the  standard  four  pockets? _ Yes _ no.  If  other  type, 

specify  _ • 

3#  Type  of  pants:  Zipper?  Yes  ho.  Pleats?  Yes  no.  Waist- 

band:  Regular _ , Hollywood  style _ . 

b.  Suit  size: _ • 

5.  Fabric:  Type  of  cloth  _  .  Pattern;  plain _ ,  striped _  , 

plaid _ ,  ply _ ,  width  ~  Quality  of  lining;  low _ ,  medium  , 

high _ .  Describe  quality  of  lining:  _ . 

Quality;  fineness _ ,  count _ ,  weight(ry)  ~ 

6.  Factory  price  line: _ • 

7.  Grade  of  garment: _ • 


List  features  determining  grade: 

a .  •  d . 

b .  «  e . 

c.  .  f. 


B.  PRODUCTION  AND  MAN-HOURS 

1.  Reported  period: 

a7  Select  an  6-week  period  when  production  of  suits  was  at  a  high 
level. 


b.  Period  begins 


and  ends 
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2.  Factory  production  and  actual  man- Hours  by  department; 

a.  Sackcoats 


Department 

Production 

(Units) 

Direct 

man-hours 

Indirect 

man-hours 

Cutting 

Making 

Other  fic  to  ry  indirect 

XXX 

XXX 

Total  man- hour 8 

XXX 

Vests 

Department 

Production 

(Units) 

Direct 

man-hours 

Indirect 

man-hours 

Cutting 

Making 

Other  factory  indirect 

XXX 

XXX 

total  man-hours 

XXX 

Pants 

Department 

Production 

(Units) 

Direct 

man-hours 

Indirect 

man-hours 

Cutting 

Making 

Other  factory  indirect 

XXX 

XXX 

Total  man-hours 

XXX 

C.  GENERAL  FACTORY  INFORMATION 
1.  Company  information: 

al  Number  of  separate  plants  operated  directly  by  this  company _ . 

b.  List  shops  in  plant: _ • 

c.  Do  you  have  a  central  office  (excluding  sales)  separate  from  plant? 


d.  Secure  company  organization,  workflow,  and  layout  diagrams  or  charts 
if  readily  available. 

e.  Type  of  establishment:  Inside _ .  Contract _ . 

2.  Purchased  parts? 

Indicate  the  approximate  proportion  (%)  of  the  following  parts  (find¬ 
ings)  or  operations  used  in  the  manufacture  of  reported  product  which 
are  purchased  or  contracted.  If  not  used  in  the  garment  made  in  this 
plant,  check  the  linal  column. 


Item 

Purchased  or 
contracted  out 

Not  used 

Coat  fronts 

Trouser  waistbands 

Shoulder  pads 

Making  button  holes 

Bridle  stays 

Tapes 

Piping 

Other  (specify) 
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Type  of  labor 

No. 

Type  of  labor 

No. 

Total  plant  employment; 

Factory  indirect  workers: 

Factory  direct:  (Specify  labor 
accounts) 

Sponging  and  shrinking  dept. 

Departmental  indirect  workers: 

Sponging  &  shrinking  dept. 

(Specify) 

Cutting  department 

Cutting  department: 

Making  department 

Foreman 

Cutting  clerks 

Floor  boys 

Other 

Making  department: 

Foreman 

Bundlemen 

Other 

Non-depart mental : 

General  maintenance 

Shipping  and  receiving 
clerks 

Factory  porters  and  guards 

Machine  repairmen 

Label  sewers 

Final  examiners 

Other 

Office  employees 

k •  Material  handling  equipment : 


a.  Indicate  the  number  of  each  type  of  equipment  and  where  used. 


Name 

Number 

Where  used 

(l)Hoist 

f2)Conveyors 

(3)Chutes 

(ll)Trucks  (Canvas,  metal,  wooden) 

(a)  Hand 

(b)  Powered 

( ^Freight  elevators 

(6)6ther  equipment 

b.  Describe  in  detail  any  special  material  handling  equipment  or 
features 


5.  Machinery  special  features; 

a*  Give  examples  of  means  used  for  repairing  or  replacing  ma¬ 
chinery  when  a  breakdown  occurs  in  order  to  assure  continuous 

operation _  . 

b .  Plant  layout : 

Has  plant  been  engineered? _ •  When  was  it  last  engineered? 


242402  0—53 - 16 
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6  •  Buildings : 

a.  One  story _ ,  Multistory _ ,  Age  _  . 

b.  Specially  designed  for  men‘s  suits  manufacture:  Yes  _  no  _ 

If  yes,  describe:  _ 

c.  Sq.  ft.  in  total  plant  ,  in  production  area  _ ,  in  storage 

area _ • 

d.  If  plant  is  multistory,  on  which  floors  are  the  departments  lo¬ 
cated?  (Describe)  _ 

D.  GENERAL  FACTORY  METHODS 

1#  Sponging,  shrinking,  and  finishing  department  operations  for  ments 

suits: 

a.  If  none  of  this  operation  is  done  in  plant,  is  material  bought 

pre- shrunk?  _ • 

b.  If  some  or  all  of  this  operation  is  performed  in  the  plant  de¬ 
scribe  briefly:  _ _ 

2<>  Cutting  department: 

a.  Method  of  marking:  Perforated _ ,  Pattern _ ,  Photographic 

Templates _ • 

b.  Number  of  tables  _ ,  length  of  tables  _ . 

c.  Ply  per  cut  when  material  is  cut  on  the  open: 


Suit  Part 

Number  of  ply  per  cut 

Machines 

Hand 

Die  stamped 

Suit  fabric 

Body  lining 

Canvas 

Sleeve  lining 

Pocket  lining 

Other  (list) 

dl  Method  of  spreading:  Hand  ,  Machine  ,  (identify 

machine  used)  (Name  &  mfg.)  _ 


e.  Does  the  department  cut  for  other  plants  or  contractors? 

Yes _  no _ :  amounts  and  type  of  material  cut _ . 

f.  Average  yardage  used  per  reported  suit  or  number  of  square  inches 
per  suit: 

(1)  Cloth  _ 

(2)  Lining  _ 

(3)  Canvas  _ 

g.  Does  the  company  have  a  holding  department  for  cut  work? 

Yes  _ no _ :  average  amount  of  cut  work  in  holding  department 

during  reported  period _ . 

3.  Making  department  operations  for  men* 1 2 3 s  suits: 

a.  Type  of  system  used: 

Bundle _ ,  Section  lot _ ,  Progressive  bundle  _ , 

Combination _ ,  Line _ • 

b.  Size  of  bundle:  Average  ,  Range  _ . 

k»  Number  of  operations  in  each  work  sub-division: 

a.  Sponging,  shrinking,  finishing _ • 
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5. 


6* 


7. 


8. 


9. 


10. 


11. 


b.  Cutting _ . 

c.  Making  _ . 

Lot  sizes  and  production  run  practices: 

a.  Lot  size,  average  _ ,  minimum  _ ,  maximum  _ . 

b.  Is  production  based  directly  on  sales  estimation _  or  orders 

received _ ? 

c.  Explain  method  used  to  determine  amount  of  material  required  for 

a  production  run:  _ # 

Degree  of  specialization  and  merchandising  practices: 

a.  Number  of  models  offered . 

b.  Number  of  styles  offered _ . 

c.  Range  of  sizes  offered  . 

d.  Are  the  garments  retailed  under  a  brand  name?  Yes  _  no  _ • 

e.  Does  the  company  have  any  retail  outlets?  Yes  _  no  _ .  If 

yes,  how  many?  _ •  Does  the  company  sell  all  its  production 

through  these  outlets?  Yes  _  no  _ . 

f.  Does  the  company  market  its  product  under  franchise  agreements? 

Yes  _  no  _ • 

g.  Does  the  company  alter  its  product  line  to  satisfy  individual 

customers  orders?  Yes  _  no _ . 

h.  List  all  other  garments  manufactured  in  this  plant  in  addition 

to  men's  suits:  _ • 

Inspection: 

a.  Points  of  inspection  in  production  process  _ • 

b.  System:  Describe _ • 

c.  How  are  damages  handled?  Describe _ _  . 

d.  Describe  inspection  of  incoming  cloth  and  findings,  (omit  in- 

spections  performed  in  sponging,  shrinking  and  finishing  depart¬ 
ments)  _ • 

Production  and  inventory  controls:  (Attach  all  forms  used) 

a.  Determination  of  incoming  material  needs.  ( Describe )  _  ♦ 

b.  Receipt,  control,  and  routing  of  incoming  materials.  (Describe) 

c.  Release  of  materials  for  production  (Describe)  _ • 

d.  Describe  control  of  materials  and  work  in  process:  _ • 

i.  Within  each  department:  _ _ • 

ii.  Between  departments:  _ • 

Inventory  practices: 

Finish  suit :  Average  number  of  suits  in  stock  during  the  reported 
period _ • 

b.  Materials:  Yards  of  goods  usually  held  in  stock:  Cloth _ 


Lining  _  Canvas  _ • 

Lighting: 

Check  general  type  of  lighting  used  by  department: 


Department 

Incandescent 

Fluorescent 

Mercury  vapor 

Sponging,  shrinking,  finishing 

Cutting 

Making 

Engineering  and  research: 

al  Does  this  plant  have  a  special  department  which  conducts  research 
for  the  improvement  of  its  production  method?  _ 
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12.  Other  factors: 

Describe  the  effect,  if  any,  of  other  important  factors  not  previously 
covered  which  may  have  accounted  for  any  unusual  levels  of  unit  man¬ 
hours  during  period  studied. 

a.  Availability  of  cloth _ . 

b.  Style  changes _ . 

c.  Influence  of  new  types  of  cloths  as  rayon,  nylon,  and  mixtures _ . 

d.  Describe  where  and  how  templates  are  used  in  making  sack  coats: _ . 

E.  FACTORY  OPERATIONS 

Factory  direct  man-hours  for  key  operations  for  specified  suit. 

1.  Sponging,  shrinking,  and  finishing  department: 

Description  of  operations; 


Operation 

Equipment 

Type 

Driv# 

No.  of 
opera¬ 
tors 

Name,  Mfg.,  &  Model 

No.  of 
units 

Age(yrs) 
Av.  Range 

1. Cloth  examining 

2. Testing 

3. Sponging 

7;.  Others 

2.  Cutting  department: 


Description  of  operations: 


Operation 

Eg 

uipment 

No.  of 
opera¬ 
tors 

Worker  *  s 
output; 
8-hr.day 
( suits ) 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs) 

Av.  Range 

Type 

Drive 

1. Spreading 

a.  Mach. 

b.  Hand 

2.  liar  king 

3. Cutting 

a.  Mach. 

b.  Hand 

U.Fitting 

5. Assembling 

6. 'll  eke  ting 

Y.Utners 

Use  the  following  symbols  to  identify  the  type  of  drive:  MLn  for  line  shaft* 
UGU  for  group  drive,  and  MUn  unit  drive. 
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3.  Making  department  for  specified  sack  coat: 
a.  Description "oT  operations: 


Equipment 

No.  of 
opera¬ 
tors 

Worker » s 
output; 
8-hr.day 
( coats ) 

Operation 

Name,  Mfg.  &  Model 

No.  of 

Units 

Age(yrs) 
Av.  Range 

Type  * 
Drive 

Foreparts: 
l.Pipe  seams 

2. Sew  darts 

3. Tape  front 

armhole  fore 
and  shoulder 

li. Press  darts 

Pockets : 

5. Make  welt 

6. Mark  welt 

7. Sew  on  welt 

d. Piece  pocket 

9. Sew  on  welts 

10. out  mouth  & 

press  open 

ll.Finish 

pockets 

12 .Baste 

pocket 

mouth 

13.£ress  pockets 

Backs 

lLuPipe  seams 

15 .Close  back 

seam 

16. Make 

lining 

17. Press 
lining 

id. Baste 

19. Pair  in 
back  &  fore 
parts 

20. Close  side 

seams 

21. Tape  back 
armhole 

22. Press  side 
back  &  Arm¬ 
holes 

Fronts : 

23. Press 
canvas 
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3. 


Making  department  for  specified  sack  coat  (continued) 


Operations 

■  -  ■  1  ■  ■  ■  ■  -  ■■■■'  . .  • — 

Equipment 

No.  of 

opera¬ 

tors 

Worker  *  s 
output; 
8-hr.day 
(coats) 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs) 

A  v. Range 

Type 

drive 

2IuPair  in 
.  canvas 

• 

25. Mark 

.  break 

• 

26. Canvas 

.  foreparts 

• 

27 .Baste  on 

.  bridle 

• 

28. Pad  lapels 

and 

.  bridle 

• 

29. Press 

.  fronts 

30. Shape 

• 

31. Cut 
round 

•  canvas 

• 

3 2. Pipe 
.  bottoms 

• 

Lining 

33. Piece  up 
.  lining 

• 

3iu  Piece 

lining 
.  pocket 

• 

35. Make  lin¬ 

ing 

.  pocket 

• 

36. Sew  round 

lining 
.  pocket 

• 

37. Stitch 
.  stav 

• 

38. Press 
.  lining 

* . 

39 .Pair  in 
lining 
with 
♦  coat 

• 

UO.  Baste  under 

• 

hi. Sew  round 

• 

L2. Fasten  tapes 

• 

U3 .Press  tapes 

• 

UU. Press  edge 

•  seam  open 

• 
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3*  Making  department  for  specified  sack  coat  (continued) 


Operations 

Equipment 

No.  of 
opera¬ 
tors 

Worker’ 
output ; 
8- hr.  da, 
(coats) 

Name,  Mfg.  &  Model 

No. 

of 

units 

Age(yrs.) 
Av. Range 

Type  * 
Drive 

45 .Trim  facings 

.  .&  turn  out 

. .... 

46 .Baste 

• 

47 .Bluff  edges 

■  if 

US. Fas ten 

.  bottoms 

49. Flat  baste 

.  facing 

50. Baste 

.  lining 

♦ 

51 .Fasten 

.  facings 

t 

52. Set  edges 

• 

5 i. Fell  lining 

side  seams 
.  &  bottoms 

e 

54 .Trim  canvas 

at  armhole, 
shoulder  & 

.  gorge 

» 

55.Close 

.  shoulders 

• 

56. Press  open 

.  shoulders 

# 

5 7. Mark  neck 

.  inlay 

• 

56. Seam  under¬ 

collar  and 
.  canvas 

e 

59.Press  seam 

• 

60. Pad  under- 
.  collar 

♦ 

Top-collar 

61. Press  & 

stretch  top- 
.  collar 

• 

65. Shape  top- 

.  collar 

e 

63. fair  in  top 

and  under¬ 
collar  with 
.  coat 

64 .Baste  on 
.  under-collar 

• 
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3. 


Operations 

EauiDment 

No.  of  \ 
opera- 
tors  | 

Worker  fs 
yutput; 
5-hr.day 
[coats) 

Name,Mfg.  &  Model 

No.  of 

units 

Age  (yrs) 

Av.  Range 

Type 

Drive 

65. Press  in 
.  under-collar 

66. Shape  under¬ 
collar 

67 . Fasten 
bridles 

t  and  baste  .  . 

68. Dr aw  breaks 

• 

69. Fell  under 
.  collar 

70. Fell  collar 
.  edge 

Sleeve 

71.Close  fore- 
.  arm  seam 

• 

7£.Press  fore- 

.  arm  seam 

• 

7 3. Tack  cuff 

.  canvas 

• 

7U.Mark  &  Sew 

.  vent 

• 

75’.Baste  cuff 

?6. Press  cuff 

• 

77. Sew  hind- 

.  arm  seam 

78. Press  hind- 

•  arm  seam 

• 

Sleeve  lining 

7 9. Close  sleeve 
.  lining  seams 

• 

SO.Pair  in 

sleeve 
.  lining 

81 .Tack  sleeve 
lining  to 
.  cuff 

82. Baste  sleeve 

lining  to 
.  cuff 

.....  • 

83. Turn  &  press 

T  sleeve 

# 

8 4. Pair  in 
.  sleeves 

• 

85. Sew  in 

, slegygg 
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3.  Making  department  for  specified  sack  coat  (continued) 


Operation 

Equipment 

No.  of 
oper¬ 
ators 

Worker  *  s 
output; 
8-hr.day 
(coats ) 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs) 

A v. Range 

Type 

Drive 

86. Press  arm- 

,  br>l  ft 

87 .Baste  arm¬ 
hole  and 
- - Insert  pad 

8 8. Felling 

89 .Mark  &  cut 

button 

.wholes 

90*  Make  button 
.  holes 

- - - - — — • 

91. Pull 
■—  bastings 

92. Press  edges 

93. Press 

collars  & 

. shape  

9h. Remove 

impressions 
of  collar 
.  and  shapes 

95.Press 
,  fronts 

9 6. Mark  &  sew 
.  buttons 

97 o Press 
elbows 

98. Press 
.  sleeves 

99. Press  side- 
.  seams 

100. Press 
backs 

101. Press 

shoulders 
&  armholes 

102. Touch  up 
with 

.  hand  iron 

- 4 

103. Roll  lapels _ _ _ 

a.  Making  department  for  specified  sack  coat  (continued) 

b.  Are  workers  in  this  department  on  piece  rates _ time  rates _ ,  other 

(describe ) _ _ 

c.  Was  output  per  vorker  calculated  from  standard  time _ ,  actual  time _ 
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other? ( describe) 

d.  Describe  the  method  used  to  obtain  worker's  output  per  8-hour  day  for 
this  department* 

U.  Making  department  for  specified  vest: 
iT!  Description  of  operations: 


Equipment 

No. of 
oper¬ 
ators 

Worker1 3 

output; 
8-hr.day 
( vests) 

Operation 

Name,  Mfg.  &  Model 

No.  of 
units 

Age  (yrs.) 
Av.  Range 

Drive 

* 

Foreparts • 

JL.Sew  darts 

2. Press  darts 

&  welts 

3# Trim  welts 

U.Make  welts 

5. Sew  on  welts 

6 .Cut  open 
.  Docket  mouth 

7. Press  open 
.  welt  seams 

8. Tack  pockets 

9. Sew  round  welt 
.  pockets 

10. Baste  canvas 
.  by  machine 

11. Press  fore- 
.  parts 

e 

12. Trim  canvas 
and  shape 
.  bottom 

• 

13 .Mark  shape, 
assemble 
lining  and 
.  front 

• 

1R. Baste  under 
.  by  machine 

• 

15. Baste  arra- 

.  hole  by  hand 

• 

16. Join  neck  and 

.  sew  tape 

e 

17. Pull  bastes 
and  turn 
.  vests 

• 

18 .Baste  edges 

• 

19. Press 

shoulder 
.  pleats 

e 

20. Baste  sides 

.  and  shoulders 

• 
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4.  Making  department  for  specified  vest:  (continued) 


Equipment 

No.  of 
oper¬ 
ators 

Worker's 

Operation 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs.) 

A  v. Range 

Type 

Drive 

output ; 

8- hr. day 
(vests) 

21. Trim  sides 
.  &  shoulders 

22. Press  front 

.  edges 

23. Join  backs 

.  and  fronts 

2lwJoin  sides  & 

.  shoulders 

25. Fell  necks 

26. Remove  size 

.  ticket 

2 7. Mark  button- 

.  holes 

£d.Make  button- 

.  holes 

2 9. Bar  tack,  if 

.  machine  hole 

30. Baste  backs 

31. Stitch  backs 

32. Pull  bastes 

.  from  backs 

33. Press-off  backs 

3U. Press-off 
.  fronts 

35. Mark  for  and 

.  count  buttons 

36. Sew  on  buttons 
.  and  tickets 

37. Brush  and 
.  clean 

Linings 

3d. Make  linings 

~  Pack 

39 .Make  backs  (1st 
.  operation) 

Uo.Make  backs  (2nd 
operation) 

hi. Press  backs 

\ 

■fa———  i  i  ■  i  ,  .  i  ■■  i  ■■  i  ■  ■  i  ■ .  ..  '  n  ■  ■  ■  ■  1  \ 

b.  Are  workers  in  this  department  on  piece  rate _ ,  time  rate — ,  other 

( de  scr  ibe ) _ , 


c.  Was  output  per  worker  calculated  from  standard  time _ ,  actual  time - , 

other  ?(  describe) _ . 

d.  Describe  the  method  used  to  obtain  workers  output  per  8-hour  day  in 

this  department: _  . 
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5.  Making  department  for  specified  pants: 


al  Description  of  operations : 


Operation 

Equipment 

No.  of 
oper¬ 
ators 

Worker  *  s 
output; 
8-hr.day 
.  .(pants; 

Name,Mfg.  &  Model 

No.  of 
units 

Age(yrs.) 
AV. Range 

Type 

Drive 

1* Serge  in  &  out  leg 
seams  &  fork  run, 

.  taking  in  fork  stay 

2. Sew  in  pleats 

• 

3 .Press  pleats 

• 

4. Sew  on  pocket  fac¬ 
ing,  turning  in; 
(Bottom  of  facing 
•shaped) 

• 

5. Sew  pockets  &  fac¬ 
ing  to  front;  nick 
seam  at  both  ends 
.of  stitching 

• 

6. Turn  back,  pipe, 
turn  in  &  sew  down 
inside  edge  of 
.pocket  facing 

• 

7. Sew  pocket,  tack 
mouth  top  &  bottom 
nick  facing  of  poc- 
et  below  bottom; 
tack  &  pair  off 
surplus  facing  at 
.  top 

•  • 

b.Sew  zip  to  left  fly 
on  twin  needle  tak¬ 
ing  in  lining;  sew 
.right  fly  to  zip 

• 

9. Trim  zip  level  with 
top  of  fly;  sew  jean 
stay  to  left  fly 
.top 

• 

10. Sew  fly  lining  to 
.right  fly. 

• 

11. Nick  front  for  fly; 
sew  left  fly  to 
.front 

• 

Backs 

12. Serge  in  &  cut  leg 
seams,  taking  in 
pocket  stay  on  side 
seam;  serge  seat 
. seam. 

• 
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5.  Making  department  for  specified  pants,  (continued) 


Operation 

Equipment 

No. of 
oper¬ 
ators 

Worker  *  s 
output; 
8-hr.dav 
(pants; 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs. ) 
Av. Range 

Type 

Drive 

13. Sew  darts 

• 

ill. Press  darts 

• 

15. Mark  hip  pockets 

• 

16. Lay  pocket,  back 

&  facing  with 
drilled  holes  in 
pocketing  in  line 
with  hip  pocket 
mark;  sew  across 
on  twin  needle 
m/c  with  knife 
between  needles 
.  cutting  as  sewing 

• 

17. Make  bottom  welt; 
turn  in  facing  & 
sew  down  in 
.  pocket 

e 

l8.Sew  each  side  of 

pocket,  using 
.  knife  trimmer 

e 

19. Turn  out  hip  poc¬ 
ket;  catch  ends; 
insert  tab  on 
left  hip  only; 

.  loop  for  button 

e 

20. Mark  &  sew  button 
.  to  hip  pocket  (L) 

• 

21. Sew  round  hip 

.  pocket 

• 

22 .Pair  in  backs  & 

fronts  insert 
garment  ticket 
.  in  hip  pocket 

e 

23. Close  side  seams 

from  top  to 
.  bottom 

• 

2U.Make  belt  loops 

.  for  waist  band 

• 

25. Sew  on  waistband 

including  6  or  7 
.  belt  loops 

e 
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5>.  Making  department  for  specified  pants ,  (continued) 


Operation 

Equipment 

No.  of 
oper¬ 
ators 

Worker *s 
output f 
8-hr.day 
(pants) 

Name,  Mfg.  &  Model 

No.  of 
units 

Age(yrs.) 
A v.  Range 

Type 

Drive 

26. Pres s  open  seam  at 
pocket  mouth,  turn 
over  &  press  down 
iip  of  pocket,  press 
waistband  seam, 
press  over  right  fly 
seam,  press  back 
.  left  fly 

• 

• 

27.  Bar- tack  loops  on 

waistband,  side 
.  pocket,  hip  pockets 

• 

28. Sew  round  side  poc- 

ket;  close  pocket 
.  to  stay 

• 

25lSerge  left  fly 

• 

3b. Make  watch  pocket 

.  by  serging  machine 

• 

3l.Sew  on  watch  pocket 

to  top  of  waist- 
.  band 

• 

32. Put  in  snaps  on 

.  waistband 

# 

33. Comer  left  and 

.  right  flys. 

• 

3h.Fell  on  waist- 

.  band  lining 

• 

35. Sew  side  of  watch 

pocket  to  waist- 
.  band  lining 

• 

36. Sew  on  edge  of 

right  fly  to  waist- 
.  band  lining 

• 

3 '/.Press  waistbarid  lin- 

ing  &  press  seam  of 
.  right  fly  lining 

♦ 

38. Stitch  left  fly 

• 

39. Check  waist  measure 

• 

iiU.Sew  back  seam, 

beginning  3  in.  from 
.  crotch  &  make  vent 

• 

hi. Sew  on  6  suspender 

buttons,  inserting 
.  button  stay  to  each 

• 
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5.  Making  department  for  specified  pants  (continued) 


Operation 

Equipment 

No.  of 
oper¬ 
ators 

Worker ' s 
output; 

8 -hr  .day 
(pants) 

Name,Mfg.  &  Model 

No.  of 
units 

Age(yrs.) 

Av.Range 

Type 

Drive 

42. Stitch  down  waist¬ 
band  lining  &  close 
.  right  fly  edge 

• 

43*Bar-tack  loops 
.  through  waistband 

• 

kh. Close  in-leg  seams 

• 

45. Close  crotch  seam 

• 

46. Put  on  zip  runner 
.  &  staple  end  of  zip 

• 

47 .Tape  crotch 

• 

4B. Bar- tack  fly 

e 

49. Press  side  seam, 
in- leg  seams,  and 
.  back  seams 

• 

50. Clean,  sew  on 

tickets  &■  remove 
.  Sonbar  tickets 

• 

51. Press  legs 

♦ 

52. Press  round  top 

e 

53. Pink  bottoms 

e 

54. Examine  and  clean 

stains 

■ 

b.  Are  workers  in  this  department  on  piece  rate?_,  time  rate? _ .,  other? 

(  de  sc  ribe ), _ . 


c.  Was  output  per  worker  calculated  from  standard  time? _ ,  actual? _ 

other?( describe)  _ _ _ 

d.  Describe  the  method  used  to  obtain  worker's  output  per  8-hour  day  in 

this  department:  _ _ _ 

6.  Do  any  operators  in  any  of  the  departments  use  two  or  more  machines  as 
part  of  their  regular  operations?  Yes _ No _ .  If  yes,  give  oper¬ 
ation  numbers  as  on  pages  5  to  11  and  describe: _ _ 


-  245  - 


UNITED  STATES  DEPARTMENT  OF  LABOR 
Bureau  of  Labor  Statistics 
Washington  25,  D.  C. 

CONFIDENTIAL 

PRODUCTIVITY  AND  FACTORY  PERFORMANCE 
MEN'S  TOP  COATS 

Name  of  company  Address _ 

Plant  name _ _ Address 

Officials  interviewed:  (Cross  out  word  not  applicable, ) 

(Co.)  (Plant) _ Title _ 

(Co.)  (Plant) _ Title _ 

(Co.)  (Plant)  _ Title _ 


The  data  submitted  on  this  schedule  will  be  seen  only  by  sworn  employees  of 
the  Bureau  of  Labor  Statistics.  The  data  will  not  be  released  in  any  form 
which  permits  identification  with  any  specific  company,  without  its  written 
permission. 

Survey  made  by _ Date _ 

A.  SPECIFICATIONS 

General  Specifications  for  Topcoat  Reported 

1.  Type  of  topcoat:  Single  breasted _ Double  breasted _ . 

No.  of  buttons _ 1 _ 2 _ 3 

2,  Pockets:  No.  of  outside  pockets _ . 


3*  Fabric: 


Style  of  outside  pockets: 

No.  of  inside  pockets _ 

Type  of  cloth _ 


slash 


flap. 


Pattern;  plain _ 

Quality:  Fineness^ 


striped_ 


plaid_ 


count 


weight  (running 


yds.). 


ply. 


Width 


4. 

5. 

6. 


7. 


Quality  of  lining;  low 

.  medium 

,  high 

Describe  quality: 

Other  unique  styling  features: 

Factory  price  line: 

Grade  of  garment: 

List  features  determining  grade: 

a. 

d. 

b._ 

e. 

c. 

f. 

Topcoat  size: 
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B.  PRODUCTION  AND  MAN-HOURS 


1,  Instructions: 

a.  Select  an  eight  week  period  when  production  of  topcoats  was  at  a 
high  level. 

b.  Indicate  dates  for  period  reported:  From _ to _ 

2.  Factory  production  and  man-hours  by  department: 


Production  Direct  Indirect 

Department _ (units) _ man-hours  man-hours 

Cutting _ 

Making _ 

Other  factory  indirect _ 

Total  man-hours  


C.  GENERAL  FACTORY  INFORMATION 

1.  Employment  in  the  entire  plant  during  the  last  pay  period  within  the 

reported  period: 


2. 


Type  of  Labor _ _ 

a.  Factory  direct  labor: 

(1) Sponging  &  shrinking  dept. 

(2)  Cutting  department _ 

(3) Making  department 

b.  Factory  indirect  labor: 

(l) Departmental  indirect  labor: 

(a)  Sponging  &  shrinking  dept 

( specify) _ 

(b)  Cutting  department: 

1.  Foremen _ 

2.  Cutting  clerks _ 

3#  Floor  boys _ 

4*  Others _ 

(c) Making  department: 

1,  Foremen 


No, _ Type  of  Labor _ No. 

(2) Non-department al 

_  Indirect  Labor: 

_  (a) General  maintenance  _ 

(b) Shipping  &  receiving 

clerks _ 

(c) Factory  porters _ 

(d) Machine  repairmen _ 

-  (e)Guards  (watchmen) _ 

-  (f) Label  sewers 

(g)Final  examiners _ 

-  (h)Others _ 

_  c.  Office  Employees _ 

_  d.  Total  employees  in  this 

plant 


2.  Bundleboys _ 

3#  Others _ 

Machinery  special  features: 


a.  Give  examples  of  means  used  to  assure  continuous  operation  while 

repairing  or  replacing  broken  machinery. _ 

b.  Describe  safety  devices  and  indicate  places  and  machines  -where  they 

are  used: _ _ 


242402  O — 53 - 17 
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3.  Company  information: 

a.  Number  of  separate  plants  operated  directly  by  this  company _ 

b.  Number  of  shops  in  this  plant  _ 

c.  Do  you  have  a  central  office  (excluding  sales)  separate  from  plant _ 

d.  Secure  company  organization,  workflow,  and  layout  diagrams  or  charts, 
if  readily  available. 

e.  Type  of  establishment:  Inside _ Contract _ ___ 

4.  Parts  purchased: 

For  the  following  parts  (findings)  or  operations,  note  the  percent 
purchases  or  contracted  or  check  if  not  used  in  the  garment  made  in 
this  plant: 


Parts 

Purchased  (%) 

(or  contracted  out) 

Not  used  (check) 

(l)Coat  fronts 

(2)Shoulder  pads 

(3)Making  button  holes 

(4) Bridle  stays 

(5) Tapes 

(6)0thers 

5*  Material  handling  equipment: 

a.  Indicate  the  number  of  each  type  of  equipment  and  where  used. 


Equipment 

Number 

Where  used 

(l)Hoist 

(2) Conveyors 

(3) Chutes 

(4)Trucks  (canvas,  metal,  wooden) 

(a) Hand 

(b) Powered 

(5)Freight  elevators 

(6)0ther  equipment 

b.  Describe  in  detail  any  special  material  handling  equipment  or 
features. _ 

6.  Plant  Layout: 

a.  Has  plant  been  engineered? _ .  When  was  it  last  engineered? _ 

Describe  major  improvements  introduced  as  a  result  of  last  plant 
engineering: 
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7.  Buildings: 

a.  One  story _ ,  Multistory _ ,  age _ . 

b.  Specially  designed  for  reported  product  manufacture:  Yes _ no _ • 

If  yes,  describe: _ 

c.  Sq.  ft.  in  total  plant _ ,  in  production  area _ ,  in 

storage  area _ • 

d.  If  plant  is  multistory,  on  which  floors  are  the  departments  located: 

(Describe) _ 


D.  GENERAL  FACTORY  METHODS 

1.  Sponging,  shrinking,  and  finishing  department  operations  for  topcoats. 

a.  If  none  of  this  operation  is  done  in  plant,  is  material  bought 

pres  hr unk? _ 

b.  If  some  or  all  of  this  operation  is  performed  in  the  plant,  describe 

the  process  briefly. _ 


2.  Cutting  department  operations  for  topcoats. 

a.  Ply  per  cut  when  material  is  cut  on  the  open. _ 

Number  of  ply  per  cut 


Topcoat  Part 

Machine 

Hand 

Die  stamped 

Topcoat  fabric 

Body  lining 

Canvas 

Sleeve  lining 

Pocket  lining 

Other  (list) 

b. 

c. 

d. 

e. 


f. 


Number  of  tables _ ,  length  of  tables _ 

Method  of  marking,  perforated _ ,  pattern _ 

templates  _____ _ 

Does  the  department  cut  for  other  plants  or  contractors? 
amounts  and  type  of  material  cut _ 


photographic. 


Yes 


no 


Average  yardage  used  per  reported  topcoat  or  number  of  square  inches 
per  topcoat. 


i.  Cloth _ 

i i .  Lini ng _ 

iii.  Canvas _ 

Does  the  company  have  a  holding  department  for  cut  work? _ When 

and  how  much  cut  work  is  held? 


y 

. 

t 


3.  Making  department  operations  for  topcoats. 

Type  of  system  used. 

Bundle _ ,  Section  lot _ ,  Progressive  bundle 

Combination _ ,  line _ 0 

4.  Number  of  operations  in  each  work  sub-division. 

a.  Sponging,  shrinking,  finishing _ . 

b.  Cutting _ • 

c.  Making_ _ . 
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5.  Lot  sizes  and  production  run  practices, 

a.  Lot  size  average _ ,  minimum _ ,  maximum _ . 

b.  Is  production  based  directly  on  sales  estimates _ ,  or  on  orders 

received? _ 

c.  Explain  method  used  to  determine  amount  of  material  required  for  a 

production  run. _ 

6,  Degree  of  specialization  and  merchandising  practices. 

a.  Number  of  styles  offered _ ,  number  of  models _ . 

b.  Range  of  sizes,  from _ to _ . 

c.  Are  the  garments  retailed  under  a  brand  name?  Yes _ no  . 

d.  Does  the  company  have  any  retail  outlets?  Yes _ no _ .  If  yes,  how 

many _ ,  Does  the  company  sell  all  its  production  through  these 

outlets?  Yes _  no _ . 

e.  Does  the  company  market  its  product  under  franchise  agreements? 

Yes _ no _ . 

f.  Does  thp  company  alter  its  product  line  to  satisfy  individual  cus¬ 
tomers  order?  Yes _ no _ . 

g.  List  all  other  garments  manufactured  in  addition  to  men's  topcoats. 


7.  Quality  control. 

a.  Points  of  inspection  in  production  process _ 

b.  System:  Describe _ _ _ 

c.  How  are  damages  handled?  (Describe)  _ _ 

d.  Describe  inspection  of  incoming  cloth  and  findings.  [Omit  inspec¬ 
tions  performed  in  sponging,  shrinking,  and  finishing  department ) 

8.  Production  and  inventory  controls.  Attach  all  forms  used: 

a.  Determination  of  incoming  material  needs. (Describe)_ _ 

b.  Receipt,  control,  and  routing  of  incoming  material.  (Describe) _ 

c.  Release  of  materials  for  production.  (Describe) _ 

d.  Describe  control  of  materials  and  work  in  process: 

i.  Within  each  department _ 

ii.  Between  departments _ 

9.  Inventory  Practices. 

a.  Finished  goods:  Average  number  of  units  in  stock 

during  the  reported  period _ . 

b.  Materials:  Quantity  of  piece  goods  usually  held 

in  stock  during  the  reported  period _ 

10.  Lighting: 

Check  general  type  of  lighting  used  by  department: 


Department 

Incandescent 

Flourescent 

Mercury  vapor 

Sponging,  shrinking,  finishing 

Cutting 

Making 
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11 


.  Describe  where  and  how  templates  are  used  in  making  topcoats. _ 

E.  FACTORY  OPERATION 

Factory  direct  man-horn’s  for  key  operations  for  specified  topcoat. 
1.  Sponging,  shrinking,  and  finishing  department. 

a.  _ . _ 


Operation 

at 

No.  of 
opera¬ 
tors 

'lame  and  Manufacturer  of 
Machine 

Model 

no. 

Age 

Drive* 

No, 

Cloth  examining 

Testing 

Sponging 

Other  (specify) 

b.  Output  per  8-hour  day  in  pounds  or  yards  of  cloth  (specify  unit) _ 

c.  Are  workers  in  this  department  on  piece  rate _ ,  time  rate _ , 

other  (Describe) _ 

d.  i/as  output  per  8-hour  day  calculated  from  standard  time _ ,  actual 

time _ ,  other _ (Describe) _ 

e.  Describe  the  method  used  to  obtain  data  on  output  per  8-hour  day  in 

this  department: _ 

2.  Cutting  department: 


Operation 

Equipment 

Na  of 
opera- 
tors 

Worker's  Output 
per  8 -hr.  dav 

Name  and  Manufac¬ 
turer  of  Machine 

Model 

No. 

Age 

No. 

No.  of  Topcoats 

Spreading 

Marking 

Machine  Cutting 

Hand  Cutting 

Die  Cutting 

Fitting 

Assembling 

Ticketing 

Others 

b.  Are  workers  in  this  department  on  piece  rate _ ,  or  time _ ? 

c.  Was  output  per  worker  calculated  from  standard  time _ ,  actual 

time _ ,  other _ (Describe) _ 

d.  Describe  the  method  used  to  obtain  data  on  output  per  8-hour  day  in 

this  department: _ 


-  251  - 


3.Making  Department  for  specified  topcoat . 

a. _ 


Operation 

Equipment 

No.  of 
opera¬ 
tors 

Worker ' s 
Output  per 
8-hr.  day 

Name  of  machine 

Model 

No. 

Age 

* 

Drive 

No. 

PANTS 

1.  Line,  turn,  & 
gauge  stitch 
cuffs 

2*  Press  cuffs 

3.  Canvas  make 

4*  Set  label  to 
yoke  (lining) 

5.  Face  lining 
pocket,  set¬ 
ting  size 
ticket  &  union 
label 

6,  Pipe  inside 
pocket  slash 

7  Make  inside 

pocket ( complet 

s) 

8.  Join  &  bottom 

hem  back 
lining 

9.  Face  &  set  lin¬ 
ing  to  side 
pockets  (2) 

10. Pipe  side  poc¬ 

kets 

SLEEVES 

ll.Outseam  sleeves 
&  linings 

12, Baste  cuffs  to 
sleeves 

13. Stitch  cuffs 

14. Join  sleeve  & 
lining  at  cuff 
ends 

15*Inseam  sleeves 
&  linings 

l6.Press  seams 

17* Tack  lining  to 

sleeves  &  turn 
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3 .Making  department  for  specified  topcoat  (continued) 


Operation 

Equipment 

No.  of 

Worker's 
Output  per 
8-hr.  day 

Name  of  machine 

Trail 

No. 

Age 

Drive 

No, 

opera¬ 

tors 

S  LEEVES  — -C  on  • 

IB. Sew  buttons  at 
cuffs 

19. Trim  sleeve  lining 

20. Inspect 

UNDERCOLLAR 

21. Piece  undercollar 
canvas 

22. Piece  undercollar 

23 .Press  seams 

24.Stitch  undercollar 

2 5. Blind  stitch 
undercollar 

26. Trim  undercollar 

canvas. 

27. Collar  shaping 

COLLAR 

28 .Join  collar  to 
undercollar 

29. Trim  &  turn 

30. Gauge  stitch 

FRONTS 

31. Join  facings  to 
yoke  facing 

32. Pipe  front  facing 
&  yoke 

33. Pipe  fronts 

34. Set  pockets  welts 
&  slash 

3 5. Pipe  pocket  opening 

36. Set  pockets  &  edge- 
stitch  welts 

37. Set  bellows  to 
facings 

BACKS 

38. Pipe  (right)  center 
back 

39 .Pipe  left  vent 
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3*Making  department  for  specified  topcoat  (continued) 


Operation 

Equipment 

No.  of 
opera¬ 
tors 

Worker' s 
Output  per 
8-hr.  day 

Name  of  machine 

Model 

No. 

Age 

Drive 

No. 

BACKS— Con. 

40. Tape  &  gauge 

stitch  left  vent 

41 .Sew  lining  to 
right  vent 

42. Center  seam  back 
&  tack  vent 

43. Press  lining 
(vent) 

44 .Finish  vent  lin¬ 
ing  &  hem 

assembly 

45 .Match  fronts  & 
backs 

46. Side  seam  coat 

47. Raise  stitch  seams 

48 .Press  seams 

49 .Baste  canvas  front 

50. Pad  lapel 

51. Shape  front 

52, Trim  canvas 

53. Baste  facing  to 
front  (1st) 

54. Tape  front 

55 .Blind  stitch  tape 

56. Press  tape 

57, Pipe  bottom 

58. Pull  basting  from 
facings 

59. Baste  edges  & 
bottom 

60 .Second  baste 

6l. Stitch  facings  & 
lining 

62. Baste  lining 

63. Blind  stitch 
lining 

64.Fell  facings,  bot¬ 
tom  &  vent 
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3.  Making  department  for  specified  topcoat  (continued) 


Operation 

Equipment 

No.  of 
opera¬ 
tors 

Worker’s 
Output  per 
8 -hr.  day 

Name  of  machine 

Tfodil 

No. 

Age 

* 

Drive 

No. 

ASSEMBLY — Con. 

6 5  .Mark  for 

buttonholes 

66 .Make  buttonholes 

67 .Make  lapel 
buttonhole 

68. Tack  buttonholes 

69 .Join  &  trim 

shoulder  &  tape 

70. Pair- in  sleeves 

71. Set  sleeves 

72. Press  shoulders 
(armholes) 

73 .Raise  stitch 
armholes 

74. Armhole  baste 

75. Join  shoulder 
lining 

76. Sew  armhole  & 

shoulder  linings 

77. Tack  &  trim  arm¬ 
holes 

78. Trim  collar  & 
neck 

79. Set  collar  to 
lapels 

80. Collar  baste 

81. Finishers 

82.Edgestitch 

83 .Remove  bastings 

84. Press  &  form 

collar 

8 5. Press  edges, 
collar,  lapels 
&  cuffs 

86.Press  sleeves  & 
body 

8 7. Mark  for  button 

88. Sew  button 

1 
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Operation 

Equipment 

No.  of 

Worker f  s 

Name  of  machine 

Model 

No. 

Age 

Drive 

No. 

opera¬ 

tors 

Output  per 

3 -hr.  day 

ASSSMBLI-Con. 

89 .Clean  &  inspect 
coat 

90. Bush  (repair) 

*  Use  the  following  symbols  to  identify  the  type  of  drives  "LM  for  line 
shaft;  "G"  for  group  drive,  and  ”U"  for  unit  drive* 


b.  Are  workers  in  this  department  on  piece  rate _ ,  or  time? _ 

c.  Was  output  per  worker  calculated  from  standard  time _ ,  actual 

time _ ,  other _ .  Describe: _ 

d*  Describe  the  method  used  to  obtain  data  on  output  per  8-hour  day  in 
this  department: 

4*  Do  any  operators  in  any  of  the  departments  use  two  or  more  machines  as 
a  part  of  their  regular  operations?  Yes _ no _ .  If  yes,  give  oper¬ 
ation  numbers  as  on  pages  7  through  10 _ 
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APPENDIX  HI:  TOPCOAT  FABRICS  IN  GENERAL  USE 


Sharkskin: 


Gabardine : 


Covert: 


Flannel: 


Cheviot: 


Tweed: 


Shetland: 


A  worsted  twill  suiting,  neat  look¬ 
ing,  sturdy,  and  practical.  Light 
and  dark  yarns  are  alternated  length¬ 
wise  and  crosswise.  Sharkskin  comes 
plain,  striped  or  patterned. 

A  hard,  smooth-finished  worsted.  The 
weave  is  very  steep  twill.  The  fab¬ 
ric  is  hard  wearing,  holds  a  crease, 
but  gets  shiny  with  wear  and  clean—, 
ing.  Colors  are  solid. 

May  be  either  worsted  or  woolen,  but 
in  suitings  woolen  covert  is  most 
used.  The  weave  is  steep  twill  sim¬ 
ilar  to  gabardine  but  is  much  coarser 
looking  and  is  covered  with  soft 
smooth  nap. 

May  be  woolen  or  worsted,  or  a  com¬ 
bination  of  woolen  and  worsted  yarns, 
Woolen  flannel  has  a  thick  surface 
nap  that  almost  hides  the  weave. 
Worsted  flannel  is  finer  and  not 
so  thick  and  heavily  napped  as  woolen. 

Worsted  cheviot  is  soft,  semifin¬ 
ished,  twill  variation,  with  more 
nap  than  semifinished  serge.  It  is 
substantial,  hard  wearing,  does  not 
get  shiny.  Woolen  cheviots  are 
harsher  and  coarser  than  worsted. 

Is  rough,  bulky,  woolen  twill  made 
of  coarse,  wiry,  long  fibers .  Length¬ 
wise  yarns  are  white;  crosswise,  col¬ 
ored.  Best  qualities  are  made  of 
high-grade,  new  wool  with  tightly 
twisted  yarn^  making  excellent  wear¬ 
ing  cloth. 

True  Shetland  looks  like  high-grade 
tweed  but  is  a  softer,  lighter  weight, 
and  looser  woven  woolen.  It  wears 
well,  but  because  of  the  loose  weave 
it  has  lots  of  give  and  cannot  be 
expected  to  keep  its  shape  or  press. 
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GLOSSARY 


Bar tack: 


Book  seams r 


Buck: 


Coat  front: 


Fell: 


Fitting  r 


Gabardine  r 


Lay: 


Making: 


To  reinforce  openings  or  junctions 
such  as  pockets,  flys,  and  belt 
loops  with  a  series  of  short,  close, 
perpendicular  stitches  (lockstitch) 
to  prevent  tearing. 

Seams  which  are  not  bound  with  pip¬ 
ing,  but  are  turned  under.  Approxi¬ 
mately  one  inch  more  fabric  is  re¬ 
quired  for  this  type  of  seam. 

The  padded  and  cloth -cove red  part  of 
a  press  on  which  garments  are  placed 
for  pressing,  usually  designed  for  a 
special  purpose. 

The  part  of  a  sack  coat  found  be¬ 
tween  the  lining  and  cloth  which 
gives  body  to  the  garment. 

1,  Hand  operation:  to  permanently 
stitch  a  seam,  one  edge  of  which  is 
folded  over  the  other  to  conceal  raw 
edges.  Used  in  collar  operations. 

2.  Machine  operation:  same  opera¬ 
tion  performed  on  a  double-needle 
sewing  machine. 

Preparing  cut  parts  for  making  by 
marking  locations  for  buttonholes, 
buttons,  pockets,  belt  loops,  etc., 
with  the  aid  of  templates,  chalk, 
and  yam;  cutting  additional  small 
parts;  trimming  cut  parts  when  neces¬ 
sary;  and  matching  backs  and  fore¬ 
parts,  sleeve  linings  with  sleeves, 
etc. 

A  hard,  smooth -finished,  tightly 
woven  worsted  with  a  steep  twill 
weave. 

A  predetermined  number  of  plys  of 
cloth  spread  on  a  long  cutting  table, 
from  which  identical  parts  are  cut 
simultaneously. 

All  sewing  and  pressing  operations 
in  the  manufacture  of  a  suit0 
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Marking: 

Indicating  the  outlines  of  the 
various  parts  of  the  garment  to  be 
cut  with  soap  chalk  on  the  top  of  a 
lay  using  heavy  paper  patterns  as 
guides* 

Model: 

The  design  of  a  garment  such  as  a 
three  button  single-breasted  sack 
coat* 

Piece  goods: 

Finished  cloth  in  bolts  from  about 
36  to  130  yards  long* 

Piping : 

A  narrow  bias  tape  used  to  bind 
seams* 

Ply: 

1*  Cloth:  the  number  of  thicknesses 
of  cloth  in  a  lay*  2#  Thread:  the 
number  of  strands  or  single  ends  in 
the  yarn  from  which  the  fabric  is 
woven* 

Running  yard: 

A  yard  measured  the  length  of  the 
fabric  regardless  of  width. 

Serge : 

1*  Sewing  operation:  to  sew  the 
edge  of  a  garment  with  an  overedge 
stitch  which  binds  the  fabric,  pre¬ 
venting  fraying.  Used  for  trouser 
seams.  2*  Cloth:  a  hard-finished, 
unnapped  worsted  with  a  close  diago¬ 
nal  twill  weave. 

Sharkskin: 

A  worsted  twill  weave,  the  light  and 
dark  yarns  of  which  are  alternated 
lengthwise  and  crosswise. 

Shop: 

A  sub-division  of  the  making  depart¬ 
ment;  as  pants  shop,  sack  coat  shops, 
etc. 

Silesia: 

A  low  quality  cotton  twill  cloth 
with  a  smooth,  glossy  finish,  used 
for  pocket  lining. 

Sized  cotton: 

Cotton  yam  which  has  been  specially 
processed  to  lay  down  the  projecting 
fibers  and  give  the  cloth  more  body 
and  weight.  Used  for  pocketing  and 
coat  fronts. 
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Spreading : 


Style: 

Swatch: 

Thread  count: 

Topcoat: 

Trimmings : 

Twill: 

Under -press : 

Woolen: 

Worsted: 


Laying  cloth  back  and  forth  by  hand 
or  mechanical  device  on  a  cutting 
table. 

Open-fold  -  Spreading  the  material 
in  the  lay  with  the  ends  open. 

Closed-fold  -  Spreading  the  material 
in  the  lay  without  cutting  the  ends 
or  side  where  the  fabric  comes  dou¬ 
ble-rolled  in  the  bolt. 

Different  kind  and  color  of  fabric 
from  which  suits  are  made. 

A  sample  piece  of  cloth. 

The  number  of  threads  per  s  q  u  a  re 
inch  of  woven  fabric. 

A  light-weight  outer  or  overcoat. 
Topcoating  fabrics  weigh  from  lU  to 
20  oz.  per  yard  of  cloth  5U  inches 
wide. 

Parts  of  a  suit  other  than  the  suit 
fabric  such  as  coat  fronts,  linings, 
and  shoulder  pads. 

A  fabric  with  a  diagonal  weave,  e.g., 
serges  and  drills. 

To  press  the  underside  of  a  garment 
during  its  construction  for  the  pur¬ 
pose  of  opening  seams  and  shaping. 
This  greatly  facilitates  subsequent 
sewing  operations,  and  improves  the 
appearance  of  the  finished  garment. 

A  fabric  that  is  coarser  worsted. 
Typical  woolen  fabrics  are  tweeds, 
homespuns,  and  twists. 

Cloth  made  from  worsted  yarn.  Long 
wool  fibers  are  combed  parallel  and 
twisted  into  strands,  two  or  more  of 
which  are  then  twisted  into  yarn. 
Some  of  the  worsteds  used  are  gabar¬ 
dine,  serge,  and  sharkskin. 
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Illustrations  courtesy  of: 

Bond  Clothes 

H*  Daroff  and  Sons 

Ginsberg  Machine  Company,  Inc. 

Hart,  Schaeffner  and  Marx 
Howard  Clothes,  Inc. 

Michaels  Stem  and  Company,  Inc. 

Singer  Sewing  Machine  Company 
Union  Special  Machine  Company 
U.  S.  Department  of  Agriculture 

Bureau  of  Human  Nutrition  and  Home  Economics 
U.  S.  Hoffman  Machinery  Corporation 
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EXPLANATORY  NOTE 


One  of  the  notable  gaps  in  the  structure  of  our  economic  statistics  is 
the  lack  of  employment,  hours  and  earnings  information  by  size  class  of 
establishment.  Relative  employment  changes  among  small  and  large  businesses 
are  of  great  interest  and  economic  significance  in  peacetime;  information  of 
this  kind  is  all  the  more  vital  during  periods  of  national  emergency  when 
employment  changes  are  carefully  watched  as  indicators  of  needed  industrial 
expansion. 

At  the  request  of  the  Defense  Production  administration  and  the  National 
Production  Authority,  the  Bureau  of  Labor  Statistics  has  developed  an  employ¬ 
ment  series  by  size  class  of  establishment  for  selected  metalworking  indus¬ 
tries.  These  data  are  required  by  the  defense  agencies  at  this  time  to  measure 
the  effect  of  materials  allocation  on  employment  and  for  various  operating 
de  t e  xminati on s . 

Data  Published 


This,  the  fourth  in  a  series  of  employment  estimates  for  selected  metal¬ 
working  industries  by  size  class  of  establishment,  covers  the  period  from 
October  1951  to  October  1952.  Subsequent  publications  to  be  issued  quarterly 
will  contain  similar  data  for  later  quarters.  Estimates  are  available  for  the 
following  major  industry  groups!  fabricated  metal  products;  machinery  (except 
electrical);  electrical  machinery,  equipment  and  supplies;  and  transportation 
equipment.  Data  are  also  published  for  a  majority  of  industry  groups  in  these 
major  industries.  1/  Estimates  for  each  published  series  are  prepared  for 
four  size  classes:  0-99;  100- 2U9;  250-i*99;  and  5>00  and  over.  The  sum  of  the 
size  classes  in  the  industry  cells  add  to  the  production-worker  total  industry 
estimates  for  January  1952  and  as  such  are  consistent  with  ELS  employment 
estimates  published  in  the  Employment  and  Payrolls  Monthly  Statistical  Report. 

Preparation  of  Estimates 

The  employment  statistics  presented  in  this  report  were  prepared  from 
information  furnished  by  metalworking  establishments  on  the  regular  ELS  monthly 
schedule.  Confidential  Report  on  Employment.  Payrolls,  and  Hours  (BLS  790-C). 

The  sample  for  the  0-99  size  class  was  derived  from  the  19U7  Census  of 
Manufactures  and  supplemented  by  data  from  the  1950  Annual  Survey  of  Manu¬ 
factures  and  the  Bureau  of  Old-Age  and  Survivors  Insurance.  Establishments 
in  this  group  were  classified  industrially  by  the  Census  Bureau  in  accordance 
with  the  Standard  Industrial  Classification  Code. 

For  the  remaining  size  classes  BLS  attempted  to  obtain  schedules  from 
every  employer  in  each  of  the  industries  covered.  To  obtain  complete  coverage 
BLS  supplemented  its  1950  employment  sample  with  reports  for  establishments 
which  previously  had  not  reported.  In  this  group,  establishments  were  classi¬ 
fied  by  BLS  and  cooperating  State  agencies  under  the  same  SIC  code.  For  all 
reporters  in  the  sample,  the  size  of  establishment  is  measured  by  the  average 
number  of  workers  employed  in  1950. 

l/  Industries  and  size  classes  for  which  estimates  are  not  available  are 

indicated  in  footnotes  to  the  tables;  industries  375  and  379  are  combined. 
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The  April,  July,  and  October  1952  estimates  were  projected  from  employment 
levels  of  January  1952  production  worker  estimates  published  in  the  Hay  1952 
Employment  and  Payrolls  Monthly  Statistical  Report. 

Since  the  January  levels  were  total  industry  estimates  it  was  necessary  to 
stratify  these  data  by  size.  This  was  done  in  the  following  manner: 

1.  To  derive  the  0-99  size  class  estimate  each  industry  sample  class 
cell  within  the  size  class  was  multiplied  by  the  appropriate  sample 
inflation  factor.  The  products  were  then  summed  to  derive  the  in¬ 
dustry  estimate  for  this  size  class.  The  estimates  for  this  size 
class  for  July  and  October  1951  and  April,  July,  and  October  1952 
were  prepared  in  the  same  manner.  All  establishments  of  multi -unit 
concerns  were  excluded  frcm  this  smallest  size  class  and  included  in 
the  next  larger  size  class. 

2#  The  January  0-99  size  class  estimate  was  then  subtracted  from  the 
published  January  1952  production  worker  figure.  A  set  of  employ¬ 
ment  estimates  for  the  100-21:9*  the  250-1:99  and  the  500  and  over 
size  classes  was  prepared  for  January  195  2  by  projecting  Census 
19U7  data.  The  percentage  which  each  of  these  size  classes  was 
of  the  total  was  then  applied  to  the  residue  of  the  January  1952 
published  estimates  after  the  0-99  size  class  employment  was  sub¬ 
tracted.  To  obtain  October  and  July  1951  estimates  by  size  each 
of  the  January  size  class  estimates  beginning  with  the  100- 21:9 
group  was  ’’linked1'  back  to  October  and  then  to  July  1951  by 
means  of  the  BLS  sample  which  was  used  to  project  the  Census  19U7 
data  (mentioned  above)  from  July  1951  "to  January  1952.  The  April, 
July,  and  October  1952  estimates  were  prepared  by  the  same  "link" 
method. 

The  "all  employee"  estimate  for  the  0-99  size  class  was  derived  by  apply¬ 
ing  the  inflation  factor  to  the  "all  employee"  data  for  each  industry  sample 
class  cell.  For  the  other  size  classes  the  ratio  of  "production-worker 
employees"  to  "all  employees1*  were  computed  from  the  production-works r/all 
employee  samples  for  each  size  class  in  each  quarter.  The  estimates  were  ob¬ 
tained  by  dividing  the  production-workers  estimate  by  these  ratios. 

Comparability  and  Reliability 

Data  contained  in  this  publication  are  consistent  with  those  published 
in  the  Employment  and  Payrolls  Monthly  Statistical  Report.  For  SIC  industries 
3U-37,  estimates  in  this  publication  are  a  revision  of  those  in  Employment  and 
Payrolls.  When  bench-mark  adjustments  are  made  the  revision  will  be  incorporated 
into  the  historical  series. 

A  discussion  of  the  reliability  of  the  estimating  process  is  contained  in 
the  appendix. 
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Table  1  -  Total  Employment  in  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951 


Industry  and  size  class 

All  employees 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Total,  selected  metalworking 

Industries  (34-37 ) - 

5,326,922 

4,895,802 

5,184,581 

5.111,197 

5,020,723 

o  -  99 . 

727.195 

685,296 

690.601 

685,797 

683,154 

100  -  249 - 

558,558 

529,021 

544,913 

542,978 

530,062 

250  -  499— . — 

596,446 

556,623 

578,061 

573,070 

566,652 

500  and  over — — — - — - 

3.444,723 

3,124,862 

3,371,006 

3,309,352 

3.240.855 

Fabricated  metal  products  (except 

ordnance,  machinery,  and 

transportation  equipment ) - 

1.031.958 

915,199 

988,073 

983,044 

1,005,234 

0  -  99 . - 

271,498 

251.470 

256,670 

254,603 

266,585 

100  -  249 - — 

189,476 

174,125 

182,520 

183,692 

184,819 

250  -  499 . 

168,785 

152,102 

161,084 

160,804 

162,118 

500  and  over - — — - 

402,199 

337,502 

387,799 

383,945 

391,712 

Tin  cans  and  other  tinware- - - 

49,131 

48,529 

46,315 

44,576 

49.067 

0  -  99 . 

(1/) 

(1/) 

(1/) 

u/> 

(1/) 

100  -  249 - - 

9,439 

9.775 

8,818 

8,494 

9.734 

250  -  499 . - . 

14,535 

14,390 

13.113 

12,985 

15,073 

500  and  over — - - - - 

24,155 

23,345 

23,383 

22,135 

23.245 

Cutlery,  hand  tools,  and  hardware- 

147,544 

132,138 

147,319 

150,147 

151.369 

0  -  99 . - 

25,523 

23.807 

25,224 

26,466 

26,180 

100  -  249 - 

25,033 

23.583 

25.789 

26,000 

25,483 

250  -  499 - 

25.426 

23.815 

25,662 

25,983 

25,834 

500  and  over- — - - - 

71,562 

60,933 

70,644 

71,698 

73.872 

Heating  apparatus  (except 

electric)  and  plumbers*  supplies- 

161,584 

141,941 

145,987 

144,730 

150,316 

0  -  99 . 

16,521 

15.250 

16,020 

16,651 

16,586 

100  -  249 - 

33.171 

29,641 

28,316 

28.377 

30.301 

250  -  499 - - 

31,822 

27,815 

27.889 

27,549 

27.081 

500  and  over — - - - — 

80,070 

69,235 

73.762 

72,153 

76,348 

Fabricated  structural  metal 

products - - — — — — 

249.257 

217.538 

240,286 

240,746 

243,356 

0  -  99 . 

83,356 

79,349 

77.544 

78,897 

85,222 

100  -  249 - 

53,383 

49,888 

53,046 

52,392 

51.642 

250  -  499 - - 

35.871 

32,295 

35,049 

35,036 

34,442 

500  and  over-— — - 

76,647 

56,006 

74,647 

74,421 

72,050 

See  footnotes  at  end  of  table. 


3. 


Table  1  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 
of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Metal  stamping,  coating,  and 

engraving - - - 

184,656 

160,786 

171.381 

168,097 

174,301 

0  -  99 - 

67,464 

61,083 

63.156 

61,737 

66.335 

100  -  249 - 

24,439 

22,077 

25,600 

23,865 

23,499 

• 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

■ 

i 

i 

i 

ON 

ON 

i 

o 

UN 

CM 

18,978 

16,277 

17,965 

17,800 

18,189 

500  and  over————— 

73.775 

61,349 

66,660 

64,695 

66,278 

Lighting  fixtures - — — — 

48,829 

44,370 

45,566 

46,124 

49,203 

0  -  99 - 

19,366 

16,839 

16,833 

16,709 

18,717 

100  -  249 - 

7,813 

7,032 

7.084 

7,512 

7,663 

250  -  499 - 

4,649 

4,396 

4,772 

4,798 

5,281 

500  and  over— — - - - 

17,001 

16,103 

16,877 

17,105 

17,542 

Fabricated  wire  products— — - — — 

64,886 

55,328 

65,229 

62,874 

64,412 

0  -  99 - 

22,196 

21,121 

21,912 

19.933 

20,258 

100  -  249 - 

11,162 

9,394 

11,03  * 

11,174 

11,202 

250  -  499 - 

11,565 

9,296 

10,977 

11,586 

11,755 

500  and  over—————— 

19.963 

15,517 

21,302 

20,181 

21,197 

Miscellaneous  fabricated  metal 

products— ————————— 

126,071 

114,569 

125.990 

125.750 

123,210 

0  -  99 . . 

36,070 

33,000 

34,980 

33,248 

32,272 

loo  -  249 - 

25,036 

22.737 

24,829 

25.878 

25,295 

250  -  499 - 

25.939 

23,818 

25,657 

25.067 

24,463 

500  and  over—————— 

39,026 

35,014 

40,524 

41,557 

41,180 

Machinery  (except  electrical)— - - 

1.573.543 

1,571,124 

1,651,161 

1,637,401 

1,598,543 

0  -  99 . 

275.610 

274,181 

280,968 

276,951 

270,842 

100  -  249 - 

199,446 

196,900 

203.787 

202,601 

194,934 

250  -  499 . 

210,355 

206,469 

214,008 

210,021 

206,406 

500  and  over— — — — — 

888,132 

893,574 

952,398 

947,828 

926,361 

Engines  and  turbines - - — - 

93,571 

97,682 

100,473 

99,936 

95.744 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

4,683 

4,958 

5.133 

4,894 

4,459 

250  -  499 - 

9.578 

8,752 

9,oio 

8,356 

7.479 

500  and  over———— — 

78,172 

82,882 

85.345 

85,654 

82,869 

See  footnotes  at  end  of  table 


Table  1  -  Total  Baployment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Agricultural  machinery  and 

tractors - — - — - — -- 

149,079 

166,811 

188,318 

188,774 

185,585 

0  -  99 - 

13,586 

11,547 

11,611 

12,795 

12,941 

100  -  249 - 

15.892 

15.571 

17.593 

17.185 

16,885 

250  -  499 - 

16,336 

16,181 

18,888 

18,877 

18 , 007 

500  and  over—————— 

103,265 

123.512 

140,226 

139.917 

137,754 

Construction  and  mining  machinery- 

128,813 

129,298 

133,741 

130,801 

126,147 

0  -  99 - 

15,833 

15.827 

16,135 

15,162 

15,711 

100  -  249 - 

23,762 

23,427 

24,747 

24,074 

21,860 

250  -  499 . . 

21,841 

21,831 

23,461 

23,000 

22,724 

500  and  over—————— 

67,377 

68,213 

69,398 

68,565 

65,852 

Metalworking  machinery—— — 

309,569 

302,951 

314,535 

306,272 

285,410 

0  -  99 . 

8o,66l 

79.295 

84,484 

79,397 

74,177 

100  -  249 - 

43,322 

42.673 

44,084 

43,409 

41.457 

250  -  499 - 

40,999 

41,188 

41,338 

41,230 

40,182 

500  and  over——— 

144,587 

139.795 

144,629 

142,236 

129,594 

Special-industry  machinery  (except 

metalworking  machinery) - 

180,905 

184,613 

189,206 

189,499 

193,738 

0  -  99 . 

54,908 

56 ,868 

57,926 

57,100 

57.666 

100  -  249 - 

31,352 

31,422 

31,418 

32,185 

31,798 

250  -  499 - 

26,203 

25.722 

26,975 

26,139 

25,804 

500  and  over - — — — — 

68,442 

70,601 

72,887 

74,075 

78,470 

General  industrial  machinery - - 

230,640 

231,826 

238,328 

239,075 

237,433 

0  -  99 . 

35.371 

35.455 

34,529 

35,867 

35,961 

100  -  249 - 

40,572 

40,690 

42,211 

42,768 

41,772 

250  -  499 . — 

43.745 

43,374 

44,462 

43,913 

43,486 

500  and  over— — - — — 

110,952 

112,307 

117.126 

116,527 

116,214 

Office  and  store  machines  and 

devi  ces— — — — — - - — — - 

107,529 

104,007 

109,625 

108,105 

108,225 

0  -  99 . 

5,796 

5.655 

5,764 

4,344 

4,86o 

100  -  249 - 

8,036 

6,889 

7.690 

7,313 

7.145 

250  -  499 - 

7.714 

7,500 

7.690 

7,555 

7,663 

500  and  over—————— 

85.983 

83,963 

88,481 

88,893 

88,557 

See  footnotes  at  end  of  table 


5. 


Table  1  -  Total  Employment  in  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

All  employees 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Service-industry  and  household 

machines— ————————  - 

176,661 

165,126 

175.858 

167,710 

160.971 

o  -  99 - 

13 #595 

14,880 

14,050 

12,520 

11,522 

100  -  249 - 

13 #611 

13,271 

12.573 

12.569 

11,484 

250  -  499 - 

19,114 

18,216 

18,212 

16,894 

17.379 

500  and  over — - - — - — 

130,541 

118,759 

131,045 

125,927 

120,586 

Miscellaneous  machinery  parts - 

196,776 

188,810 

201,077 

207,229 

205,290 

0  -  99 - 

54,722 

53.564 

55.504 

58,734 

57,067 

100  -  249 - 

18,216 

17,999 

18,538 

18, 404 

18,076 

250  -  499 - 

24,825 

23.705 

23,972 

24,057 

25,682 

500  and  over - - — — — 

99,015 

93,542 

105,265 

106,054 

106,465 

Electrical  machinery — - - 

1,002,179 

908,977 

932,565 

940,584 

915,242 

0  -  99 - 

117,878 

99.862 

96,779 

97.976 

91.592 

100  -  249 - 

92,904 

82,856 

85.552 

84,697 

82,854 

250  -  499 - 

141,826 

127,444 

151,113 

131,326 

128,945 

500  and  over———— 

649,571 

598,855 

619.119 

626,585 

609,871 

Electrical  generating, 
transmission,  distribution,  and 

industrial  apparatus — — — — 

374,7^3 

550,108 

361,174 

367,271 

357,505 

0  -  99 . 

63.777 

56,767 

54,454 

55,885 

54,545 

100  -  249 - 

32,507 

51,061 

52,046 

31,511 

31,354 

250  -  499 - 

42,908 

40,908 

41,001 

40,642 

39.679 

500  and  over—— - 

235.551 

221,572 

253,693 

239.255 

231.927 

Electrical  appliances - — — 

49,244 

40,534 

43,259 

44,750 

44,695 

0  -  99 . 

5,758 

4,259 

4,581 

4,565 

3.501 

100  -  249 - 

4.913 

4,116 

4,150 

4,178 

4,653 

250  -  499 . 

9.996 

7,654 

8,972 

9,48o 

9.286 

500  and  over — ------- 

28.577 

24,525 

25,756 

26,507 

27,275 

Insulated  wire  and  cable — - - — 

25,085 

22,572 

24,178 

24,194 

25,402 

0  -  99 . 

3,005 

2,650 

2,771 

2,860 

2,725 

100  -  249 - 

4,019 

3,418 

3,892 

5,865 

3,657 

250  -  499 - 

8,966 

7,887 

8.415 

8,568 

8,208 

500  and  over — -------- 

9.097 

8.617 

9,102 

9,105 

8,814 

See  footnotes  at  end  of  table. 

6. 


Table  1  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Electrical  equipment  for  vehicles- 

81,143 

76,359 

81,159 

82,063 

82,179 

0  -  99 - 

906 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

4,602 

4,46o 

4.978 

4,888 

5,136 

.  250  -  499 - 

5,089 

4,895 

4,741 

5,087 

4,972 

500  and  over - - - - 

70,546 

66,152 

70,464 

71,052 

71,004 

Electric  lamps - — - 

17,812 

18,652 

20,758 

23,181 

24,943 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

(2/) 

(2/) 

(£/) 

(2/) 

(2/) 

250  -  499 - - 

6,532 

6,768 

7,378 

7,926 

8,524 

500  and  over - — - 

10,854 

11.505 

12.963 

14,821 

15,931 

Communication  equipment - - - 

403,601 

352,195 

354,030 

351,344 

332,504 

0  -  99 . 

37,830 

29,088 

27.951 

27,386 

23,537 

100  -  249 - 

38,918 

32.385 

34,121 

33,753 

31,372 

250  -  499 . . 

57,928 

49,707 

50,993 

50,843 

48,847 

500  and  over - - — — 

268,925 

241,015 

240,965 

239,362 

228,748 

Miscellaneous  electrical  products- 

50,551 

48,557 

48,025 

47,601 

48,014 

0  -  99 . 

6,178 

5,867 

5,849 

5,812 

5,731 

100  -  249 - - 

7.945 

7,396 

6,385 

6,504 

6,682 

250  -  499 . . 

10,407 

9,645 

9.615 

8,980 

9.429 

500  and  over - - - 

26,021 

25,649 

26,176 

26,305 

26,172 

Transportation  equipment——— — - 

1,719,242 

1,500,502 

1,612,784 

1,550,368 

1,503,704 

0  -  99 . 

62,209 

59,783 

56,184 

56,267 

54,135 

100  -  249 - 

76,732 

75,160 

73,054 

71,988 

67.475 

250  -  499 . . 

75,480 

70,608 

71,856 

70,919 

69,183 

500  and  over——— — - 

1,504,821 

1,294,951 

1,411,690 

1,351,194 

1,312,911 

Automobiles — - - — - - - 

854,559 

668,813 

806,305 

774,631 

805,196 

0  -  99 . 

23,246 

24,135 

23,184 

24,390 

23.072 

100  -  249 - 

36,647 

34,964 

35,217 

35,778 

34,967 

250  -  499 . - 

40,227 

37,126 

39.664 

40,046 

41,188 

500  and  over — - - 

754,439 

572.588 

708,240 

674,417 

705,969 

Aircraft  and  parts—————— 

629,556 

606,093 

578,694 

556,840 

488,892 

0  -  99 . 

18,818 

16,254 

15,515 

14,822 

13,991 

100  -  249 - 

20,705 

20,597 

18,656 

18,328 

16,416 

1 

1 

1 

1 

1 

1 

1 

t 

1 

1 

1 

1 

1 

1 

1 

os 

OS 

.=*■ 

1 

0 

tr\ 

Csl 

20,541 

18,441 

16,075 

14,599 

12,224 

500  and  over———— — 

569,492 

550,801 

528,448 

509,091 

446,261 

See  footnotes  at  end  of  table. 


7. 


Table  1  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

All  employees 

cf 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Ship  and  boat  building  and 
repairing - — - - — -- 

152,046 

150.956 

145,322 

131,644 

122.246 

0  -  99 - 

16,785 

16 ,243 

14,147 

13,659 

13,564 

100  -  249 - 

14,047 

14.194 

13,941 

12,752  . 

10,955 

250  -  499 - 

8,842 

9.952 

9,975 

10,022 

8,998 

500  and  over — - - - 

112,372 

110,567 

107,259 

95,211 

88,729 

Railroad  equipment — - - — 

69.975 

62,890 

71.537 

76,336 

76,025 

0  -  99 . 

1,290 

1.171 

1.352 

1.272 

1,422 

100  -  249 - 

1.809 

2,265 

2.163 

2.133 

2.133 

250  -  499 - 

5,870 

5,089 

6,142 

6,252 

6,773 

500  and  over - - - 

61,006 

54,365 

61,880 

66,679 

65,697 

Other  transportation  equipment--— 

13,106 

11,750 

10,926 

10,917 

11,345 

0  -  99 - 

2,070 

1,980 

1,986 

2,124 

2,086 

100  -  249 - 

3,524 

3,140 

3.077 

2,997 

3,004 

250  -  499 - 

(3/) 

(3/) 

(1/) 

(3/) 

(3/) 

500  and  over- - - - 

7,512 

6,630 

5.863 

5,796 

6,255 

1/  Because  of  the  small  size  and  high  variance,  the  estimate  for  this  stratum  is  not 
considered  sufficiently  reliable  for  publication.  Although  the  industry  total  includes  employ¬ 
ment  for  establishments  in  this  size  group,  data  obtained  by  subtracting  the  sum  of  employment 
in  the  other  size  classes  from  the  industry  total  will  not  necessarily  yield  an  accurate  esti¬ 
mate  for  the  0-99  size  class. 


2/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  250  -  499  to  avoid 
disclosure  of  establishment  information. 


3/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  100  -  249. 


8. 


Table  2  -  Production-Worker  Employment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951 


Industry  and  size  class 

of 

establishment 

Production  workers 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Total,  selected  metalworking 

industries  (34-37)--— ————— - 

4,195.721 

3,783,685 

4,092,019 

*.039,056 

3,977.921 

0  -  99 . 

606,180 

566,835 

576.871 

569.*96 

569.765 

100  -  249 - 

442,985 

*15,*31 

432,686 

*33.7*9 

*24,309 

250  -  499 . 

*75,631 

*37,085 

460,259 

*58,433 

*52,705 

500  and  over - - - - 

2,670,925 

2,364,33* 

2,622,203 

2,577.378 

2,531,1*2 

Fabricated  metal  products  (except 

ordnance,  machinery,  and 

transportation  equipment)- — — — 

844,806 

732,819 

807,13* 

804,396 

827,608 

0  -  99 . 

226,973 

207,518 

214,020 

211,648 

22*, 505 

100  -  249 - - - 

153,6o6 

139.606 

147.865 

149,508 

151,028 

250  -  499 . . 

139,151 

123,213 

132,456 

132,388 

133.138 

500  and  over - — 

325.076 

262,*82 

312.793 

310,852 

318,937 

Tin  cans  and  other  tinware———— 

*3,715 

*2,697 

40,652 

38,876 

*3,098 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

8,269 

8,561 

7,575 

7.305 

8,420 

250  -  499 - 

12,907 

12,678 

11,461 

11,193 

13,17* 

500  and  over—— - 

21,667 

20,567 

20,7*1 

19,5*5 

20,618 

Cutlery,  hand  tools,  and  hardware- 

121,231 

106,275 

121,807 

12*, 9*8 

126,514 

0  -  99 - 

20,908 

18,770 

21,039 

22,510 

22,327 

100  -  249 - 

20,677 

19.527 

21,637 

22,126 

21,686 

250  -  499 - 

21,l8o 

19,719 

21,556 

21,878 

21,778 

500  and  over - — - 

58,466 

*8.259 

57,575 

58, *3* 

60,723 

Heating  apparatus  (except 

electric)  and  plumbers*  supplies- 

130,253 

ill, *75 

115,7*9 

115,351 

120,903 

0  -  99 - 

13,160 

11,806 

12,664 

13,370 

13.3*7 

100  -  249 - 

26,570 

23, *16 

22,256 

22,361 

2*, 2*1 

250  -  499 - 

25, *26 

21,696 

21,893 

21,681 

21,015 

500  and  over—— - - — 

65,097 

5* ,557 

58.936 

57,939 

62,300 

Fabricated  structural  metal 

products— —————— - - — - 

191.908 

162,849 

186,289 

186,724 

189.915 

0  -  99 - 

65,*23 

62,46o 

61,027 

61,727 

67,75* 

100  -  249 - 

40,411 

37, *66 

40,421 

40, 080 

39.558 

250  -  499 - 

28,589 

25.287 

28,109 

28,134 

27,*85 

500  and  over — - - - - 

57.*65 

37.636 

56,732 

56,783 

55,118 

See  footnotes  at  end  of  table. 
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Table  2  -  Production-Worker  Employment  in  Selected  Metalworking  Industries,  by 

I 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

Production  workers 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Metal  stamping,  coating,  and 
engraving-- — — — — — — — — 

157,840 

134.738 

145,999 

142,988 

149,448 

0  -  99 . 

60,877 

54,210 

56,334 

54,537 

59,938 

100  -  249 - 

20,724 

18,324 

20,013 

20,142 

20,021 

250  -  499— . - . 

16,112 

13,738 

15,324 

15,130 

15,406 

500  and  over— — - - 

60,127 

48,466 

54,328 

53,179 

54,083 

Lighting  fixtures - 

39.655 

35,329 

36,499 

37.566 

40,314 

0  -  99 . 

15.785 

13,282 

13.234 

13,484 

15,250 

100  -  249 - 

6,446 

5,696 

5.802 

6,160 

6,368 

250  -  499 - 

3,789 

3.517 

3.894 

3,896 

4,241 

500  and  over - — — — 

13,635 

12,834 

13.569 

14,026 

14,455 

Fabricated  wire  products-- — — 

54,6o6 

45,793 

55,094 

52.448 

54,342 

0  -  99 . . . 

18,870 

18,067 

18,737 

16,562 

17,226 

100  -  249— - 

9,454 

7.835 

9,305 

9.364 

9,410 

250  -  499— . 

9,333 

7,214 

8,924 

9,570 

9.710 

500  and  over — — - — - - 

16,949 

12.677 

18,128 

16,952 

17,996 

Miscellaneous  fabricated  metal 
products— - — - - - 

105,598 

93,663 

105.045 

105.495 

103,074 

0  -  99 . 

31,078 

28,032 

30,110 

28,625 

27.777 

100  -  249 - 

21,055 

18.781 

20,856 

21,970 

21,324 

250  -  499 . 

21,815 

19,364 

21,295 

20,906 

20,329 

500  and  over - — 

31,650 

27,486 

32.784 

33,994 

33,644 

Machinery  (except  electrical) - 

1,208,586 

1,204,797 

1,283,192 

1,275,680 

1,241,175 

0  -  99 . 

226,350 

225,219 

233,846 

227.892 

223,934 

100  -  249- . - . 

151.351 

148,410 

155.674 

155,304 

149,398 

250  -  499 . - 

158,656 

155.127 

162,520 

159.631 

156,420 

500  and  over--- — -- — - — 

672,229 

676,041 

736,152 

732,853 

711,423 

Engines  and  turbines - - - - 

69.017 

72,081 

74,620 

74.338 

70,861 

0  -  99 . - — 

933 

897 

(1/) 

(1/) 

(1/) 

100  -  249 . 

3.498 

3.689 

3,942 

3,778 

3,335 

i 

• 

i 

i 

i 
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i 

i 
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6.973 

6,328 

6,568 

6,167 

5,452 

500  and  over - - — 

57,613 

61,167 

63,326 

63,555 

61,323 

See  footnotes  at  end  of  table 


Table  2  -  Production-Worker  Employment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

of 

establishment 

Production  workers 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Agricultural  machinery  and 

tractors-- - — - 

109,248 

125,848 

148,876 

148,652 

145,599 

0  -  99 . 

11*775 

9,698 

9.792 

10.974 

11,008 

100  -  249 - 

12.475 

12,l6l 

14,250 

13.954 

13.506 

250  -  499 - - 

ll,68o 

11,602 

14,336 

14,309 

13,361 

500  and  over— — - — -- 

73.318 

92,387 

110,498 

109,415 

107,724 

Construction  and  mining  machinery- 

96,364 

96,906 

101,899 

99.618 

95,597 

0  -  99 . 

11,984 

12,443 

13,011 

11,956 

12,623 

100  -  249 - 

18,368 

18,109 

19,451 

18,850 

17,073 

250  -  499 . 

16,490 

16,286 

17,666 

17.457 

16,907 

500  and  over - - - - 

49,522 

50,068 

51.771 

51.355 

48,994 

Metalworking  machinery — - - — 

248,551 

242,409 

254,605 

246,456 

227,714 

0  -  99 . 

68,957 

67,753 

72,567 

67.393 

63,346 

100  -  249 . 

34,181 

33,669 

34,959 

34,510 

32,958 

250  -  499- . 

32,635 

32,786 

32,822 

32,613 

31,623 

500  and  over- — - 

112,778 

108,201 

114.257 

111,940 

99.787 

Special-industry  machinery  (except 

metalworking  machinery) - - — --- 

137,980 

141,354 

146,763 

146,752 

149,739 

0  -  99 . 

44,308 

46,247 

47,395 

46,412 

47,121 

100  -  249 . 

24,047 

23.975 

24,129 

25,040 

24,707 

i 

i 

i 

i 

i 

i 

i 

i 

• 

i 

i 

i 

i 
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19,731 

19,240 

20,501 

19,892 

19.843 

500  and  over-— ------- — 

49,894 

51,892 

54,738 

55,408 

58,068 

General  industrial  machinery------ 

164,048 

163,818 

170,953 

173,361 

172,161 

0  -  99 . - . 

27,278 

27,226 

26,645 

27,831 

28,102 

100  -  249 - — - 

27.954 

27.710 

29,168 

29,809 

29,366 

250  -  499 . 

30.928 

30,492 

31,746 

31,705 

31,484 

500  and  over - — - - — 

77,888 

78,390 

83.394 

84,016 

83,209 

Office  and  store  machines  and 

devices - - - - — - - 

89,029 

85.899 

90,858 

89,799 

90,872 

0  -  99 . 

4,915 

4,859 

4,977 

3,544 

4,096 

100  -  249 - 

6,4  69 

5,360 

6,198 

5,894 

5,773 

250  -  499 . . 

6,279 

6,075 

6,244 

6.135 

6,261 

500  and  over- - - - - 

71,366 

69.605 

73,439 

74,226 

74,742 

See  footnotes  at  end  of  table. 
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Table  2  -  Production-Worker  Employment  In  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

of 

establishment 

Production  workers 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Service-industry  and  household 

machines — - — - — — ----- — - - 

137.129 

126,392 

136,998 

130,079 

123,470 

o  -  99 . 

10,477 

11.797 

11,183 

9,696 

8,713 

100  -  249 . - . 

9,950 

9,608 

9,090 

8,893 

8,165 

250  -  499 . 

14.775 

13,899 

13,987 

12,637 

13.017 

500  and  over — - - — 

101,927 

91,088 

102,738 

98,853 

93,575 

Miscellaneous  machinery  parts - 

157.220 

150,090 

162,620 

166,625 

165,162 

0  -  99 . 

45,723 

44,299 

47,492 

49,248 

48,174 

100  -  249 - - - 

14,409 

14,129 

14,487 

14,576 

14,515 

250  -  499 . 

19.165 

18,419 

18,650 

18,716 

18,472 

500  and  over - - — -- 

77,923 

73.243 

81,991 

84,085 

84,001 

Electrical  machinery - - - 

772,250 

684,373 

713,212 

724,544 

702,594 

0  -  99 . 

100,048 

83,341 

80,943 

81,666 

75.695 

100  -  249 - 

74,958 

65,831 

68,996 

69,019 

67.493 

250  -  499- . 

115,439 

101,128 

105,655 

107,333 

105,349 

500  and  over — - - — 

481,805 

434,073 

457.618 

466,526 

454,057 

Electrical  generating. 

transmission,  distribution,  and 

Industrial  apparatus - 

277,762 

254,046 

267,882 

272,764 

264,361 

0  -  99 . 

54,770 

48,402 

46,491 

48,367 

47,099 

100  -  249 - 

25.518 

23,855 

25,284 

25.083 

24,864 

250  -  499 . 

32,353 

30.149 

31,120 

31,132 

30,513 

500  and  over — - 

165,121 

151,640 

164,987 

168,182 

161,885 

Electrical  appliances - - - 

40,705 

32,394 

35.178 

37.049 

36,790 

0  -  99 . 

4,934 

3,494 

3.643 

3.845 

2,879 

100  -  249 - 

4,l6l 

3.359 

3.411 

3,480 

3,966 

250  -  499 . . 

8,377 

5,970 

7,339 

7,935 

7.661 

500  and  over - - — - — - 

23,233 

19,571 

20,785 

21,789 

22,284 

Insulated  wire  and  cable—-- — - 

20,859 

18,193 

19,805 

19.971 

18,599 

0  -  99 . 

2,511 

2,124 

2,209 

2,387 

1.773 

100  -  249 - 

3,356 

2,799 

3,211 

3,210 

3,006 

i 

i 
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7.46o 

6,333 

6,949 

6,937 

6,698 

p00  and  over- — - — - — - 

7,532 

6,937 

7,436 

7,437 

7,122 

See  footnotes  at  end  of  table. 
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Table  2  -  Production-Worker  Employment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 


Industry  and  size  class 

of 

establishment 

Production  workers 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Electrical  equipment  for  vehicles- 

64,431 

60,553 

65.230 

66,582 

67.365 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

3,631 

3.497 

4,032 

3.989 

4.155 

250  -  499 - 

3,852 

3.789 

3.608 

4,054 

4,042 

500  and  over — - - - - 

56,225 

52,591 

56,794 

57.694 

58.294 

Electric  lamps - - - 

15,151 

15.842 

17,868 

20,300 

22,294 

0  -  99 - 

u/> 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

(2/) 

(2/) 

(2/) 

(2/) 

<£/) 

250  -  499 - 

5,685 

5,872 

6.478 

7.165 

7.748 

500  and  over - — - 

9,074 

9.618 

11,006 

12.731 

14,099 

Communication  equipment- - 

313,889 

265,917 

270,248 

271,078 

255,812 

0  -  99 - 

31.832 

23.697 

22,852 

21,194 

17,909 

100  -  249 - 

31,952 

26,426 

28,116 

28,184 

26,290 

250  -  499 - 

48,949 

41,058 

42.171 

42,657 

40,738 

500  and  over — - - 

201,156 

174,736 

177,109 

179,043 

170,875 

Miscellaneous  electrical  products- 

39,453 

37,428 

37.001 

36,800 

37.373 

0  -  99 - 

4,886 

4,596 

4,568 

4,624 

4.714 

100  -  249 - 

6.340 

5,895 

4,942 

5,073 

5,212 

250  -  499 - 

8,763 

7.957 

7,990 

7,453 

7,949 

500  and  over - - - 

19,464 

18,980 

19,501 

19,650 

19,498 

Transportation  equipment - — - 

1,370,079 

1,161,696 

1,283,481 

1.234,436 

1,206,544 

0  -  99 . 

52,809 

50.757 

48,062 

48,290 

45.631 

100  -  249 - 

63,070 

61,584 

60,151 

59,918 

56,390 

250  -  499 - 

62,385 

57.617 

59,628 

59,081 

57.798 

500  and  over - 

1.191,815 

991,738 

1,115,640 

1,067,147 

1,046,725 

Automobiles - — - - - — - 

705.109 

521,760 

661,251 

633.200 

666,516 

0  -  99 - 

19.641 

20,314 

19,466 

20,525 

19.553 

100  -  249 - 

29,757 

28,268 

28,702 

29.553 

29,023 

250  -  499 - 

32,544 

29,404 

32.326 

32,798 

34,104 

500  and  over - — - 

623,167 

443.756 

580.757 

550.324 

583.836 

Aircraft  and  parts — - 

464,290 

448,663 

428,403 

415,386 

362.781 

0  -  99 - 

15,443 

13.415 

13,198 

12,790 

11.837 

100  -  249 - 

16,233 

16, 004 

14,384 

14,699 

13,297 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ON 

ON 

* 

1 

O 
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CNI 

16,885 

14.956 

12,940 

11.679 

9.645 

500  and  over— - - - 

415,729 

404,288 

387,881 

376,218 

328,002 

See  footnotes  at  end  of  table. 
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Table  2  -  Production-Worker  Employment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1932  -  October  1931  -  Continued 


Industry  and  size  class 

Production  workers 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Ship  and  boat  building  and 
repairing — - — — — — - - — — 

133,512 

132.897 

127,943 

114,901 

105,573 

0  -  99 - 

14,918 

14,421 

12,607 

12,126 

11.310 

100  -  249 - 

12,628 

12.775 

12,686 

11,413 

9,794 

i 

• 

i 

• 

i 

i 

i 

i 

• 

i 

i 

i 

i 

i 

i 

ON 

ON 
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8,090 

9,176 

9.227 

9,290 

8.251 

500  and  over————— 

97,876 

96.525 

93.423 

82,072 

76,218 

Railroad  equipment - - 

55,784 

48,312 

56,595 

61,698 

61,998 

0  -  99 - 

1,021 

909 

1.078 

1,006 

1,139 

100  -  249 - 

1,458 

1.896 

1,806 

1.768 

1,781 

250  -  499 - 

4,866 

4,08l 

5.135 

5.314 

5.798 

500  and  over - 

48,439 

41,426 

48,576 

53,610 

53,280 

Other  transportation  equipment—— 

11,384 

10,064 

9,289 

9,251 

9,676 

0  -  99 - 

1.786 

1.698 

1.713 

1.843 

1.792 

100  -  249 - 

2,994 

2,623 

2,573 

2.485 

2,495 

250  -  499 - 

(3/) 

(3/) 

<3/> 

C3/) 

(3/) 

500  and  over———— 

6,6o4 

5,743 

5,003 

4,923 

5.389 

1/  Because  of  the  small  size  and  high  variance,  the  estimate  for  this  stratum  is  not 
considered  sufficiently  reliable  for  publication.  Although  the  industry  total  Includes  employ¬ 
ment  for  establishments  in  this  size  group,  data  obtained  by  subtracting  the  sum  of  employment 
in  the  other  size  classes  from  the  industry  total  will  not  necessarily  yield  an  accurate  esti¬ 
mate  for  the  0-99  size  class. 


2/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  250  -  499  to  avoid 
disclosure  of  establishment  information. 


2/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  100  -  249 


Table  3  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment ,  Quarterly 
October  1952  -  October  1951 
(Cumulative  by  Size  Class) 


Industry  and  size  class 

All  employees 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Total,  selected  metalworking 

industries  (34—37)— - — - 

5.326,922 

4,895.802 

5,184,581 

5.111,197 

5,020,723 

0  -  99 . 

727.195 

685,296 

690,601 

685,797 

683,154 

0  -  249 - 

1,285,753 

1,214,317 

1,235.514 

1,228,775 

1,213,216 

0  -  499 - 

1,882,119 

1.770,940 

1.813.575 

1,801,845 

1,779.868 

Fabricated  metal  products  (except 

ordnance,  machinery,  and 

transportation  equipment ) — — - — — 

1.031.958 

915,199 

988,073 

983,044 

1,005.234 

0  -  99 - 

271.498 

251.470 

256,670 

254,603 

266,585 

0  -  249 - 

460,974 

425,595 

439,190 

438,295 

451,404 

0  -  499 - 

629,759 

577,697 

600,274 

599.099 

613,522 

Tin  cans  and  other  tinware - 

49,131 

48,529 

46,315 

44,576 

49,067 

0  -  99 . 

(i/0 

Cl/) 

(1/) 

(1/) 

Cl/) 

0  -  249 - 

10,441 

10,794 

9.819 

9,456 

10,749 

0  -  499 - 

24,976 

25,184 

22.932 

22,441 

25,822 

Cutlery,  hand  tools,  and  hardware- 

147,544 

132,138 

147,319 

150.147 

151.369 

0  -  99 . 

25,523 

23,807 

25.224 

26,466 

26,180 

0  -  249 - 

50,556 

47.390 

51.013 

52,466 

51,663 

o 

i 

■rr 

VO 

vo 
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1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

1 

75,982 

71,205 

76,675 

78,449 

77,497 

Heating  apparatus  (except 

electric)  and  plumbers1  supplies- 

161,584 

141,941 

145., 87 

144,730 

150,316 

0  -  99 . 

16,521 

15,250 

16,020 

16,651 

16,586 

0  -  249 - 

49.692 

44,891 

44,336 

45,028 

46,887 

0  -  499 - 

81,514 

72,706 

72.225 

72,577 

73,968 

Fabricated  structural  metal 

products- - - — — — — — — - — 

249.257 

217,538 

240,286 

240,746 

243,356 

0  -  99 . 

83,356 

79.349 

77,544 

78,897 

85,222 

0  -  249 - 

136,739 

129.237 

130,590 

131,289 

136,864 

0  -  499 . 

172,610 

161,532 

165,639 

166,325 

171,306 

Metal  stamping,  coating,  and 
engraving — - - — 

184,656 

160,786 

171.381 

168,097 

174,301 

0  -  99 . 

67,464 

61,083 

63,156 

61,737 

66,335 

0  -  249 . 

91.903 

83,160 

86,756 

85,602 

89,834 

v  -  499 . 

110,881 

99,437 

104,721 

103,402 

108,023 

See  footnotes  at  end  of  table.  • 


Table  3  -  Total  Employment  in  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(Cumulative  by  Size  Class) 


Industry  and  size  class 

of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Lighting  fixtures - - - - - 

48,829 

44,370 

45,566 

46,124 

49,203 

0  -  99 . 

19,366 

16,839 

16,833 

16,709 

18,717 

0  -  249 - 

27.179 

23,871 

23,917 

24,221 

26,380 

0  -  499 - 

31,828 

28,267 

28,689 

29,019 

31,661 

Fabricated  wire  products - - — - — 

64,886 

55,328 

65.229 

62,874 

64,412 

0  -  99 . 

22,196 

21,121 

21,912 

19,933 

20,258 

0  -  249 . . 

33.358 

30,515 

32,950 

31,107 

31,460 

0  -  499 - 

44,923 

39,811 

43,927 

42,693 

43,215 

Miscellaneous  fabricated  metal 

products - - - - - - 

126,071 

114,569 

125.990 

125.750 

123,210 

0  -  99 . 

36,070 

33,000 

34,980 

33.248 

32,272 

0  -  249 . . 

61,106 

55,737 

59.809 

59,126 

57.567 

0  -  499 - 

87,045 

79.555 

85,466 

84,193 

82,030 

Machinery  (except  electrical ) - 

1,573,543 

1,571,124 

1,651,161 

1,637.401 

1,598,543 

0  -  99 . 

275,610 

274,l8l 

280,968 

276,951 

270,842 

0  -  249— . . 

475,056 

471,081 

484,755 

479.552 

465.776 

0  -  49 Q - 

685,411 

677.550 

698,763 

689,573 

672,182 

Engines  and  turbines — - — — - - — 

93,571 

97,682 

100,473 

99,936 

95,744 

0  -  99 . 

<l/> 

(1/) 

(1/) 

(l/> 

(1/) 

0  -  249 - 

5.821 

6,048 

6,118 

5,926 

5.396 

0  -  499 - 

15.399 

14,800 

15,128 

14,282 

12,875 

Agricultural  machinery  and 

tractors - - - — - - . — - 

149,079 

166,811 

188,318 

188,774 

185,585 

0  -  99 . 

13,586 

11,547 

11,611 

12,795 

12,941 

0  -  249 - 

29,478 

27.118 

29.204 

29,980 

29,824 

0  -  499 - 

45,814 

43,299 

48,092 

48,857 

47,831 

Construction  and  mining  machinery- 

128,813 

129,298 

133,741 

130,801 

126,147 

0  -  99 . . . 

15,833 

15,827 

16,135 

15,162 

15,711 

0  -  249 - - 

39,595 

39,254 

40,882 

39,236 

37,571 

0  -  499 . . . 

61,436 

61,085 

64,343 

62,236 

60,295 

Metalworking  machinery - - 

309,569 

302,951 

314,535 

306,272 

285,410 

0  -  99 . 

80,661 

79,295 

84,484 

79,397 

74,177 

0  -  249 - 

123,983 

121,968 

128,568 

122,806 

115,634 

0  -  499 - - 

164,982 

163,156 

169,906 

164,036 

155,816 

See  footnotes  at  end  of  table. 
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Table  3 


Total  a^loynent  In  Selected  Metalworking  Industries. 
Size  Class  of  Establlshnent,  Quarterly 
October  1952  -  October  1951  -  Continued 
(emulative  by  size  Class) 


by 


See  footnotes  at  end  of  table. 
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Table  3  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(Cumulative  by  Size  Class) 


Industry  and  size  class 
of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Electrical  appliances - - 

49,244 

40,534 

43.239 

44,730 

44,695 

0  -  99 - 

5.758 

4,259 

4,381 

4,565 

3.501 

0  -  249 - 

10,671 

8,375 

8,511 

8,743 

8,134 

0  -  499 - 

20,667 

16 t J09 

17.483 

18,223 

17,420 

Insulated  wire  and  cable - 

25.085 

22,572 

24,178 

24,194 

23,402 

0  -  99 - 

3.003 

2.650 

2,771 

2,860 

2.723 

0  -  249 - 

7,022 

6,068 

6,663 

6.723 

b,38o 

0  -  499 - 

15.988 

13,955 

15.076 

15.091 

14,588 

Electrical  equipment  for  vehicles- 

81,143 

76.359 

81,159 

82,063 

82,179 

0  -  99 - 

<A/> 

(1/) 

(1/) 

(1/) 

(1/) 

0  -  249 - 

4,602 

4,46o 

5.954 

5.924 

6,203 

0  -  499 - 

9.691 

9,355 

10,695 

11,011 

11,175 

Electric  lamps-— —————— 

17,812 

18,652 

20.758 

23»l8l 

24,943 

0  -  99 - 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

0  -  249 - 

(2/) 

(2/) 

(£/) 

(£/) 

<2/> 

0  -  499 - 

6,532 

6,768 

7.795 

8,360 

9,012 

Communication  equipment——— 

403,601 

352,195 

354,030 

351,344 

332,504 

0  -  99 . 

37.830 

29,088 

27,951 

27,386 

23,537 

0  -  249 - 

76,748 

61.473 

62,072 

61,139 

54,909 

0  -  499 - 

134,676 

111,180 

113,065 

111,982 

103,756 

Miscellaneous  electrical  products- 

50,551 

48,557 

48,025 

47,601 

48,014 

0  -  99 . 

6,178 

5.867 

5,849 

5,812 

5,731 

0  -  249 - 

14,123 

13,263 

12,234 

12,316 

12,413 

0  -  499 - 

24,530 

22,908 

21,849 

21,296 

21,842 

Transportation  equipment - 

1,719.242 

1,500,502 

1,612,784 

1,550,368 

1,503,704 

0  -  99 . 

62,209 

59.783 

56,184 

56.267 

54,135 

0  -  249 - 

138,941 

134,943 

129,238 

128,255 

121,610 

0  -  499 - 

214,421 

205,551 

201,094 

199.174 

190.793 

Automobiles - — - 

854,559 

668 ,813 

806,305 

774,631 

805,196 

0  -  99 - 

23,246 

24,135 

23,184 

24,390 

23,072 

0  -  249 - 

59,893 

59.099 

58,401 

60,168 

58,039 

0  -  499 - 

100,120 

96.225 

98,065 

100,214 

99,227 

See  footnotes  at  end  of  table. 
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Table  3  -  Total  Employment  In  Selected  Metalworking  Industries,  by 
Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(Cumulative  by  Size  Class) 


Industry  and  size  class 

of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Aircraft  and  parts - - - 

629,556 

606,093 

578.694 

556,840 

488,892 

0  -  99 - 

18,818 

16,254 

15.515 

14,822 

13.991 

0  -  249 - 

39.523 

36,851 

34,171 

33,150 

30,407 

0  -  499 - 

6o,o64 

55.292 

50,246 

47.749 

42,631 

Ship  and  boat  building  and 

repairing- - - - - - 

152,046 

150,956 

145,322 

131,644 

122,246 

0  -  99 . 

16.785 

16,243 

14,147 

13,659 

13,564 

0  -  249 - 

30,832 

30,437 

28,088 

26,411 

24,519 

0  -  499 - 

39,674 

40,389 

38,063  ' 

36,433 

33.517 

Railroad  equipment - - - - 

69.975 

62,890 

71,537 

76,336 

76,025 

o  -  99 - 

1.290 

1,171 

1.352 

1,272 

1,422 

0  -  249 - 

3,099 

3,436 

3.515 

3.405 

3,555 

0  -  499 - 

8,969 

8,525 

9,657 

9,657 

10,328 

Other  transportation  equipment - 

13.106 

11.750 

10,926 

10,917 

11.345 

0  -  99 . 

2,070 

1,980 

1,986 

2,124 

2,086 

0  -  249 - 

5.594 

5,120 

5.063 

5.121 

5.090 

i 

i 

i 

i 

i 

i 

• 

• 

i 

i 

i 

i 

i 

i 

ON 

ON 

1 

o 

5,5°4 

5,120 

5,063 

5,121 

5,090 

1/  Because  of  the  small  size  and  high  variance,  the  estimate  for  this  stratum  is  not 
considered  sufficiently  reliable  for  publication.  Although  the  industry  total  includes  employ¬ 
ment  for  establishments  in  this  size  group,  data  obtained  by  subtracting  the  sum  of  employment 
in  the  other  size  classes  from  the  industry  total  will  not  necessarily  yield  an  accurate  esti¬ 
mate  for  the  0-99  size  class. 


2/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  250  -  499  to  avoid 
disclosure  of  establishment  information. 


19. 


Table  4  -  Index  of  Total  Employment  In  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  J.951 
(July  1951  =  100.0) 


Industry  and  size  class 

All  employees 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Total,  selected  metalworking 

industries  (34-37) - - - 

107.5 

98.8 

104.7 

103.2 

101.4 

0  -  99 . 

109.2 

102.9 

103.7 

102.9 

102.5 

100  -  249 — . - 

108.3 

102.6 

105.6 

105.3 

102.8 

250  -  499 . 

108.2 

101.0 

104.9 

104.0 

102.8 

500  and  over — - - 

107.0 

97.0 

104.7 

102.8 

100.6 

Fabricated  metal  products  (except 

ordnance,  machinery,  and 

transportation  equipment ) - - 

101.7 

90.2 

97.3 

96.8 

99.0 

0  -  99— . 

100.8 

93.4 

95.3 

94.5 

99.0 

100  -  249 - 

103.1 

94.8 

99.3 

100.0 

100.6 

250  -  499 - 

103.0 

92.8 

98.3 

98.2 

99.0 

500  and  over— - - 

101.0 

84.8 

97.4 

96.4 

98.4 

Tin  cans  and  other  tinware- - - — 

99.0 

97.8 

93.3 

89.8 

98.9 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 - 

94.2 

97.5 

88.0 

84.7 

97.1  • 

250  -  499 . . . 

93.8 

92.8 

84.6 

83.8 

97.3 

500  and  over - - - 

104.7 

101.2 

101.3 

95.9 

100.7 

Cutlery,  hand  tools,  and  hardware- 

93.4 

83.7 

93.3 

95.1 

95.8 

0  -  99 . 

86a 

80.3 

85.1 

89.3 

88.3 

100  -  249 - 

97.2 

91.6 

100.2 

101.0 

99.0 

250  -  499— . - . 

103.0 

96.5 

104.0 

105.3 

104.7 

500  and  over — - — 

91.9 

78.2 

90.7 

92.1 

94.9 

Heating  apparatus  (except 

electric)  and  plumbers*  supplies- 

104.0 

91.3 

93.9 

93.1 

96.7 

0  -  99 . 

90.4 

83.4 

87.7 

91.1 

90.7 

100  -  249 - 

108.8 

97.2 

92.9 

93.1 

99.4 

250  -  499 . . 

111.6 

97.6 

97.8 

96.6 

95.0 

500  and  over - - - 

102.4 

88.6 

94.4 

92.3 

97.7 

Fabricated  structural  metal 

products — - - - - - - 

105.0 

91.6 

101.2 

101.4 

102.5 

0  -  99 . 

100.9 

96.0 

93.8 

95.5 

103.1 

,100  -  249 . . 

107.1 

100.1 

106.4 

105.1 

103.6 

250  -  499 . . 

105.9 

95.4 

103.5 

103.5 

101.7 

500  and  over — - - — 

107.9 

78.8 

105.0 

104.7 

101.4 

See  footnotes  at  end  of  table. 
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Table  4  -  Index  of  Total  Employment  In  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(July  1951  =  100.0) 


Industry  and  size  class 

A 

LI  employees 

of 

establishment 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Metal  stamping,  coating,  and 
engraving - — — - - - - - 

103.3 

89.9 

95.9 

94.0 

97.5 

0  -  99 . 

101.6 

92.0 

95.1 

92.9 

99.9 

100  -  249 - - 

99.7 

90.1 

96.3 

97.4 

95.9 

250  -  499 . — 

99.0 

84.9 

93.7 

92.8 

94.9 

500  and  over — - - 

107.5 

89.4 

97.1 

94.2 

96.5 

Lighting  fixtures - - — - 

103.3 

93.9 

96.4 

97.6 

104.1 

0  -  99 . 

115.1 

100.1 

100.1 

99.3 

111.3 

100  -  249- . - . . 

107.3 

96.6 

97.3 

103.2 

105.3 

250  -  499 . 

83.3 

78.8 

85.5 

86.0 

94.6 

500  and  over - 

96.8 

91.7 

96.1 

97  .4 

99.9 

Fabricated  wire  products - 

98.2 

83.7 

98.7 

95.1 

97.4 

0  -  99 . 

103.3 

98.3 

102.0 

92.8 

94.3 

100  -  249 - 

98.6 

83.0 

97.5 

98.7 

99.0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ON 

ON 

=* 

1 

O 

U"N 

CM 

98.6 

79.2 

93.6 

98.8 

100.2 

500  and  over - - - — 

92.5 

71.9 

98.7 

93.5 

98.2 

Miscellaneous  fabricated  metal 

products— — - - - - - 

102.9 

93.5 

102.8 

102.6 

100.5 

0  -  99 . 

109.2 

99.9 

105.9 

100.7 

97.7 

100  -  249 - 

102.0 

92.7 

101.2 

105.5 

103.1 

250  -  499 . 

104.7 

96.1 

103.5 

101.1 

98.7 

500  and  over - - - 

97.1 

87.1 

100.8 

103.4 

102.5 

Machinery  (except  electrical) - - 

99.3 

99.1 

104.2 

103.3 

100.8 

0  -  99 . 

106.9 

106.3 

109.0 

107.4 

105.0 

100  -  249 - 

104.9 

103.6 

107.2 

106.6 

102.6 

250  -  499 - 

104.0 

102.1 

105.8 

103.8 

102.0 

500  and  over - 

95.0 

95.6 

101.9 

101.4 

99.1 

Engines  and  turbines - — - - - 

100.7 

105.1 

108.1 

107.6 

103.1 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(1/) 

100  -  249 . - . 

109.5 

116.0 

120.1 

114.5 

104.3 

250  -  499— . - 

140.3 

128.2 

132.0 

122.4 

109.6 

500  and  over - - - 

96.6 

102.4 

105.4 

105.8 

102.4 

See  footnotes  at  end  of  table 
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Table  4  -  Index  of  Total  Employment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(July  1951  -  100.0) 


Industry  and  size  class 
of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Agricultural  machinery  and 

tractors— - - - - 

78.6 

87.9 

99.3 

99.5 

97.8 

0  -  99 . 

111.4 

94.7 

95.2 

104.9 

106.1 

100  -  249 - 

96.2 

94.3 

106.5 

104.1 

102.2 

250  -  499 . 

91.0 

90.2 

105.2 

105.2 

100.3 

500  and  over-- - - - - — 

72.2 

86.4 

98.1 

97.8 

96.3 

Construction  and  mining  machinery- 

105.9 

104.3 

107.9 

105.6 

101.8 

0  -  99 . 

95.5 

95.4 

97.3 

91.4 

94.7 

100  -  249 - 

116.0 

114.4 

120.8 

117.5 

106.7 

250  -  499 . 

97.1 

97.0 

104.3 

102.2 

101.0 

500  and  over— ------ — 

104.7 

106.0 

107.8 

106.5 

102.3 

Metalworking  machinery - - - - 

108.1 

105.8 

109.8 

106.9 

99.7 

0  -  99 . 

116.0 

114.0 

121.4 

114.1 

106.6 

100  -  249 - 

108.0 

106.4 

109.9 

108.2 

103.3 

250  -  499 . - . 

105.6 

106.1 

106.5 

106.2 

103.5 

500  and  over———— - 

104.9 

101.4 

104.9 

103.2 

94.0 

Special-industry  machinery  (except 

metalworking  machinery) - - 

94.4 

96.4 

98.8 

98.9 

101.1 

0  -  99 . 

99.0 

102.5 

104.4 

102.9 

103.9 

100  -  249 - 

99.3 

99.5 

99.5 

101.9 

100.7 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

ON 

CT\ 

■St 

1 

O 

IT\ 

CM 

101.6 

99.7 

104.6 

101.3 

100.0 

500  and  over- - - - - 

87.0 

89.7 

92.6 

94.1 

99.7 

Oeneral  industrial  machinery------ 

99.1 

99.6 

102.4 

102.7 

102.0 

0  -  99 . 

98.2 

98.4 

95.8 

99.6 

99.8 

100  -  249 - — 

102.6 

102.9 

106.7 

108.2 

105.6 

250  -  499— - - 

102.6 

101.7 

104.3 

103.0 

102.0 

500  and  over——— - 

96.9 

98.1 

102.3 

101.7 

101.5 

Office  and  store  machines  and 

devi  ces— — — - - — — — — 

104.0 

100.6 

106.1 

104.6 

104.7 

0  -  99 . 

115.3 

112.5 

114.7 

86.4 

96.7 

100  -  249 . - . - 

113.8 

97.6 

108.9 

103.6 

101.2 

250  -  499 . 

111.0 

107.9 

110.6 

108.7 

110.3 

500  and  over————— — 

102.0 

99.6 

104.9 

105.4 

105.0 

See  footnotes  at  end  of  table. 
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Table  4  -  Index  of  Total  Employment  In  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(July  1951  -  100.0) 


Industry  and  size  class 

of 

establishment 

a: 

Ll  employees 

October 

1952 

July 

2 

April 

1952 

January 

1952 

October 

1951 

Service-industry  and  household 

machines — - - - - - 

104.6 

97.7 

104.1 

99.3 

95.3 

0  -  99 . 

119.2 

130.5 

123.1 

109.8 

101.1 

100  -  249 - 

109.5 

I06.8 

101.2 

99.5 

92.4 

250  -  499 . . 

107.8 

102.7 

102.7 

95.3 

98.0 

500  and  over - - - 

102.3 

93.2 

102.9 

98.8 

94.6 

Miscellaneous  machinery  parts - - 

100.6 

96.5 

102.8 

105.9 

104.9 

0  -  99 . 

107.9 

105.6 

109.4 

115.8 

112.5 

100  -  249 - 

100.8 

99.6 

101.5 

101.8 

100.0 

250  -  499 . 

107.5 

102.6 

103.8 

104.1 

102.5 

500  and  over — — - 

95.4 

90.2 

99.5 

102.2 

102.6 

Electrical  machinery - — - — - 

114.5 

103.9 

106.5 

107.4 

104.3 

0  -  99 . 

139  .4 

118.1 

114.4 

115.8 

108.3 

100  -  249 - 

121.9 

108.7 

112.2 

111.1 

108.7 

250  -  499 . 

118.6 

106.6 

109.6 

109.8 

107.8 

500  and  over — - - — 

109.2 

100.7 

104.1 

105.3 

102.5 

Electrical  generating. 

transmission,  distribution,  and 

industrial  apparatus---- — - — - — - 

104.6 

97.7 

100.8 

102.5 

99.8 

0  -  99 . 

126.8 

112.9 

108.3 

111.1 

108.5 

100  -  249 . 

108.3 

103.5 

106.8 

105.0 

104.5 

250  -  499— . 

110.5 

105.3 

105.6 

104.6 

102.2 

500  and  over - — -- 

98.5 

92.6 

97.7 

100.0 

97.0 

Electrical  appliances - - - 

113.6 

93.5 

99.7 

103.2 

103.1 

0  -  99 . 

149.9 

110.9 

114.1 

118.8 

91.1 

100  -  249 . 

113.4 

95.0 

95.3 

96.4 

106.9 

250  -  499 . . 

152.7 

11 6.6 

137.1 

144.8 

141.9 

500  and  over- — ------- — 

99.8 

85.6 

89.9 

92.6 

95.3 

Insulated  wire  and  cable - — - — 

112.9 

101.5 

108.8 

108.8 

105.3 

0  -  99 . 

130.8 

115.5 

120.7 

124.6 

118.6 

100  -  249 - - 

118.8 

101.0 

115.0 

114.2 

108.1 

250  -  499— . 

114.6 

100.8 

107.5 

107.0 

104.9 

500  and  over- — — — - 

104.2 

98.7 

104.3 

104.3 

101.0 

See  footnotes  at  end  of  table 
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Table  4  -  Index  of  Total  Qnployment  in  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(July  1951  =  100.0) 


Industry  and  size  class 

of 

establishment 

All  employees 

October 

1952 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Electrical  equipment  for  vehicles- 

100.9 

94.9 

100.9 

102.0 

102.2 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(l/) 

100  -  249 - 

89.9 

87.2 

97.3 

95.5 

100.4 

250  -  499 . . 

111.2 

107.0 

103.6 

111.2 

108.7 

500  and  over - - — - 

101.3 

95.0 

101.2 

102.0 

101.9 

Electric  lamps - 

69.4 

72.7 

80.9 

90.4 

97.2 

0  -  99 . 

(1/) 

(1/) 

(1/) 

(1/) 

(l/) 

100  -  249 - 

(2/‘ 

(2/) 

(2/) 

(2/) 

(2/) 

250  -  499 . 

79.1 

81.9 

89.3 

96.0 

103.2 

500  and  over - - — - - 

65.7 

69.7 

78.5 

89.7 

96.5 

Communication  equipment — - — 

135.5 

118.2 

118.8 

117.9 

111.6 

0  -  99 . 

180.5 

138.8 

133.4 

130.7 

112.3 

100  -  249 - 

147.6 

122.8 

129.4 

128.0 

119.0 

250  -  499 . 

130.3 

111.8 

114.7 

114.4 

109.9 

500  and  over — - - 

130.4 

116.9 

116.9 

116.1 

110.9 

Miscellaneous  electrical  products- 

106.8 

102.6 

101.5 

100.6 

101.5 

0  -  99- . 

118.1 

112.1 

lil.8 

111.1 

109.5 

100  -  249 - 

113.4 

105.6 

91.1 

92.8 

95.4 

250  -  499— . 

114.4 

106.0 

105.6 

98.7 

103.6 

500  and  over—— - - - 

100.2 

98.7 

100.8 

101.3 

100.8 

Transportation  equipment — - - - 

116.3 

101.5 

109.1 

104.9 

101.7 

0  -  99 . . 

114.4 

110. C 

103.3 

103.5 

99.5 

100  -  249 - 

116.7 

114.3 

111.1 

109.5 

102.6 

250  -  499 . - 

115.3 

107.9 

109.8 

108.3 

105.7 

500  arid  over — - — - - 

116.4 

100.2 

109.2 

104.5 

101.6 

Automobiles - - — - - - - - 

104.1 

81.5 

98.2 

94.4 

98.1 

0  -  99 . 

95.3 

98.9 

95.0 

100.0 

94.6 

100  -  249 . . . - 

105.8 

100,9 

101.6 

103.3 

100.9 

250  -  499- . . 

98.3 

90.7 

96.9 

97.9 

100.7 

500  and  over— - - - - 

104.7 

79.4 

98.3 

93.6 

97.9 

Aircraft  and  parts-- - - - 

133.6 

128.6 

122.8 

118.2 

103.8 

0  -  99 . - . 

138.8 

119.9 

114.5 

109.3 

103.2 

100  -  249 - — 

142.8 

142.0 

128.6 

126.4 

113.2 

250  -  499 - — - 

200.6 

180.1 

157.0 

142.6 

119.4 

500  and  over - 

131.6 

127.3 

122.1 

117.6 

103.1 

See  footnotes  at  end  of  table. 


Table  4  -  Index  of  Total  Baployment  In  Selected  Metalworking  Industries,  by 

Size  Class  of  Establishment,  Quarterly 
October  1952  -  October  1951  -  Continued 
(July  1951  *  100.0) 


Industry  and  size  class 

• 

All  employees 

of 

establishment 

October 

1952  • 

July 

1952 

April 

1952 

January 

1952 

October 

1951 

Ship  and  boat  building  and 
repairing - — - — - — 

128.8 

127.8 

123.1 

111.5 

103.5 

0  -  99 . 

129.5 

125.1 

109.0 

105.2 

104.5 

100  -  249 - 

121.8 

123.1 

120.9 

110.6 

95.0 

250  -  499 - 

101.4 

114.1 

114.4 

114.9 

103.2 

500  and  over - — - - — 

132.4 

130.3 

126.4 

112.2 

104.6 

Railroad  equipment - - — - - 

121.1 

108.8 

123.8 

132.1 

131.5 

0  -  99 - 

94.6 

85.9 

99.2 

93.3 

104.3 

100  -  249 - 

87.3 

109.3 

104.4 

102.9 

102.9 

250  -  499 - 

105.3 

91.3 

110.2 

112.2 

121.5 

500  and  over - - — 

125.1 

111.4 

126.8 

136.7 

134.7 

Other  transportation  equipment — — 

124.3 

111.5 

103.7 

103.6 

107.6 

0  -  99 . 

99.1 

9^.8 

95.1 

101.7 

99.9 

100  -  249 - 

117.8 

104.9 

102.8 

100.2 

100-4 

250  -  499 - 

(I/> 

ty) 

(3/) 

(3/3 

(2/) 

500  and  over - - - - 

137.6 

121.5 

107.4 

106.2 

114.6 

1/  Because  of  the  small  size  and  high  variance,  the  estimate  for  this  stratum  is  not 
considered  sufficiently  reliable  for  publication.  Although  the  Industry  total  includes  employ¬ 
ment  for  establishments  in  this  size  group,  data  obtained  by  subtracting  the  sum  of  employment 
in  the  other  size  classes  from  the  industry  total  will  not  necessarily  yield  an  accurate  esti¬ 
mate  for  the  0-99  size  class. 


2/  Data  for  this  size  class  have  been  combined  with  those  in  size  class  250  -  499  to  avoid 
disclosure  of  establishment  information. 


2/  Data  for  this  size  olass  have  been  combined  with  those  in  size  class  100  -  249 
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APPENDIX 


Reliability  of  the  Estimating  Process 

All  surveys,  whether  complete  or  sample,  are  to  some  degree  imperfect. 

They  are  subject  to  errors  of  response,  classification  differences,  editing, 
and  other  processing  errors,  and  if  sample  surveys,  to  sampling  errors.  The 
BLS  program  adjusts  for  these  imperfections  at  annual  intervals  by  revision 
to  bench  marks  furnished  by  the  social  security  system.  It  is  a  very  diffi¬ 
cult  task  to  analyse  the  total  discrepancy  into  component  parts,  but  that 
part  which  is  sampling  error  can  be  measured. 

The  sample  design  for  a  3-digit  industry  contains  all  establishments 
with  more  than  100  employees  and  a  stratified  random  sample  of  single-unit 
establishments  with  less  than  100  employees.  This  latter  sample  was  drawn 
from  the  panel  created  by  reconciliation  of  the  1950  annual  Census  of  Manu¬ 
factures  with  reports  to  the  Bureau  of  Old-Age  and  Survivors  Insurance. 

The  panel  was  stratified  into  industry  and  size  cells  and  sampling  ratios 
were  chosen  so  that  the  number  of  cases  in  the  sample  allocated  to  each  cell 
was  approximately  proportional  to  total  employment  in  the  cell.  Such  ratios 
provided  the  optimum  allocation  of  cases  in  the  small-firm  segment,  thereby 
tending  to  minimize  the  variance  of  the  sample  estimates. 

For  this  survey,  the  sampling  error  has  been  measured  for  the  total  for 
each  3-digit  industry  and  for  the  various  strata  of  small  establishments. 
Similarly,  measures  of  the  sampling  error  have  been  obtained  for  2-digit 
industries  and  for  all  metalworking  industries  combined. 

The  significant  economic  measurement  provided  by  this  new  series  is  the 
trend  in  employment  for  the  different  size  strata.  There  is  no  single  economic 
definition  of  small-firm  employment  which  is  most  useful  for  such  a  purpose. 

The  definition  chosen  for  this  set  of  estimates  establishes  a  level  for  Janu¬ 
ary  1952.  Since  the  important  aspect  of  the  estimates  is  their  trend  from, 
quarter  to  quarter,  it  is  the  sampling  accuracy  of  this  trend  that  is  measured. 
Specifically,  it  is  the  sampling  error  in  the  difference  of  total  employment 
in  two  adjacent  quarters  related  to  the  level  of  employment  in  the  quarter  from 
which  change  is  measured.  The  error  for  production-worker  estimates  is  approxi¬ 
mately  equal  to  the  error  in  total  employment  estimates. 

The  relative  standard  of  accuracy  for  trend  presented  in  the  tables  below 
is  for  the  95  percent  confidence  interval.  This  means  that  1  of  every  20 
estimates  may  have  a  larger  error  than  shown  in  the  table.  On  the  other  hand, 
for  the  remaining  19  estimates  out  of  every  20  the  error  is  distributed  so  that 
approximately  lU  estimates  are  within  the  limits  of  one-half  of  the  specified 
errors. 
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For  the  3-cli git  estimates  the  industries  have  been  grouped  into  three 
categories  for  each  of  which  the  approximate  limit  of  error  for  95  percent 
confidence  is  shown: 


Percent  Accuracy  for  3-Digit  Industries 
Trend  Between  Adjacent  Quarters 


timber  of  employees  : 

Group  A 
industries 

Group  B 
:  industries 

Group  C 
j  industries 

0-99 

h 

8 

20 

0  -  2h9 

2 

h 

9 

0 

1 

■t- 

8 

1 

2 

5 

Total 

0.7 

1.0 

2.0 

The  industries  included  in  each  group  are  shown  in  the  following  list: 

Group  A 


SIC  CODE 

Fabricated  structural  metal  products  3hh 
Construction  and  mining  machinery  353 
Metalworking  machinery 

Special-industry  machinery  (except  metalworking  machinery)  355 
General  industrial  machinery  356 
Miscellaneous  machinery  parts  359 
Electrical  generating,  transmission,  distribution  and  industrial 

apparatus  361 
Insulated  wire  and  cable  363 
Ship  and  boat  building  and  repairing  373 
Other  transportation  equipment  375-379 


Group  B 


SIC  CODE 


Tin  cans  and  other  tinware  3U 
Cutlery,  hand  tools,  and  hardware  3U2 
Heating  apparatus  (except  electric)  and  plumbers'  supplies  3^3 
Metal  stamping,  coating,  and  engraving  3I4.6 
Lighting  fixtures  3l;7 
Miscellaneous  fabricated  metal  products  3^9 
Office  and  store  machines  and  devices  357 
Electrical  equipment  for  vehicles  36I4. 
Electric  lamps  365 
Miscellaneous  electrical  products  369 
Automobiles  371 
Aircraft  and  parts  372 
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Group  C 


SIC  CODE 


Fabricated  wire  products  3U8 
Engines  and  turbines  351 
Agricultural  machinery  and  tractors  352 
Service-industry  and  household  machines  ’  358 
Electrical  appliances  3^2 
Communication  equipment  366 
Railroad  equipment  37k 


The  standard  of  accuracy  provided  by  the  total  metalworking  and  2-digit 
estimates  is  shown  in  the  following  table  for  the  95  percent  confidence  level: 

Percent  Accuracy  for  2-Digit  Industries 
Trend  Between  Adjacent  Quarters 


• 

• 

Number  of  employees  : 

SIC  CODE 

• 

• 

3U 

:  35 

:  3&  : 

37 

:  %  -  37 

0-99 

2.9 

1.8 

7. a 

3.a 

1.7 

0  -  2U9 

1.7 

1.1 

a.o 

1.5 

1.0 

0  -  U99 

1.2 

0.8 

2.3 

1.0 

0.7 

Total 

0.7 

0.3 

0.8 

0.1 

0.2 

Response  Problems 

Because  of  the  sample  design  response  problems  fell  into  two  groups: 

1.  Those  concerned  with  establishments  which  fell  into  the  0-99  size 
class  where  specific  schedules  were  needed  in  each  cell,  and 

2.  Those  which  fell  into  the  other  size  classes  where  data  for  all 
firms  employing  1U0  or  more  persons  during  the  base  period  were  needed. 

For  those  establishments  in  group  (l)  which  refused  to  report  or  for 
which  the  report  reached  Washington  too  late  for  tabulation  a  "substitution" 
was  made.  In  the  case  of  outright  refusals,  3  percent  of  the  reports  soli¬ 
cited,  where  it  was  determined  that  the  establishment  will  not  report,  a 
"permanent"  substitution  was  made.  This  was  done  by  randomly  selecting 
another  fim  in  the  same  size  class  and  industry  from  a  special  panel  of 
firms  wnicn  had  been  reporting  to  BLS  before  August  1951*  but  which  were 
not  in  the  sample.  The  possible  bias  from  this  procedure  is  obviously 
very  small. 
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Where  reports  were  expected  but  were  not  received  in  time  for  tabula¬ 
ting,  " temporary1’  substitutions  were  made.  This  was  done  by  adjusting  the 
size  class  cell  for  the  number  of  reports  not  received.  The  tabulated 
totals  for  the  size  class  cell  were  multiplied  by  a  fraction,  the  numerator 
of  which  was  the  number  of  firms  in  the  complete  sample,  and  the  denominator 
the  number  of  firms  in  the  available  sample.  Implicit  substitution  of  tnis 
type  was  necessary  for  12  percent  of  reports  solicited. 

For  those  establishments  in  group  (2)  which  did  not  report,  "temporary" 
substitutions  were  made  as  described  above. 

The  influence  of  non-respondents  on  the  estimates  is  minimized  by  the 
method  of  estimate  which  is  used.  For  large  firms,  the  method  is  the  usual 
BLS  procedure  of  link  relatives  computed  from  matched  samples  for  adjacent 
periods.  For  small  films,  a  similar  effect  is  obtained,  and  at  the  same 
time  the  possible  bias  of  a  ratio  estimate  in  small  cells  avoided  through  a 
procedure  which:  (1)  makes  all  computations  from  matched  reporters  for 
adjacent  periods,  and  (2)  calculates  change  (i.e.  difference)  in  employment 
directly  from  the  sample,  obtaining  the  estimate  for  the  current  month  by 
adding  this  change  algebraically  to  the  estimate  for  the  previous  month. 

Significant  Digits 

All  estimates  of  employment  are  shown  in  the  tables  in  exact  numbers  of 
workers  although  not  all  digits  of  the  numbers  are  significant.  This  manner 
of  presentation  has  been  adopted  in  order  (1)  to  minimize  the  difficulties 
which  might  otherwise  be  encountered  in  2-way  summation  of  rounded  numbers, 
and  (2)  to  add  precision  to  measures  of  percentage  change  in  small  cells* 
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The  collection  of  the  data  presented  in  this  report  has  been 
made  possible  primarily  through  the  generous  cooperation  of  American 
manufacturers*  In  addition,  the  advice  and  assistance  of  many  in¬ 
dividuals  in  the  industry,  in  trade  associations  and  labor  unions 
have  been  most  helpful.  The  men  who  have  contributed  their  time 
and  technical  experience  deserve  particular  thanks.  They  have  made 
available  data  and  information  on  man-hours,  output,  factory  opera¬ 
tions,  production  methods,  managerial  practices,  and  machinery  which 
represent  the  results  of  many  years  of  research  and  observation. 

Measures  to  increase  the  productivity  of  industrial  enterprises 
and  to  enlarge  the  output  of  goods  and  services  per  unit  of  input 
have  long  been  recognized  as  important  factors  in  increasing  the 
standards  of  living.  Exchange  of  data  on  industrial  productivity 
and  factory  performance  has  proved  to  be  an  effective  approach 
toward  improved  efficiency.  Suggestions  for  improved  manufactur¬ 
ing  techniques  are  most  useful  when  they  are  based  on  the  actual 
work  experience  of  existing  plants,  as  are  the  examples  presented 
in  this  paper. 

The  tern  productivity  is  defined  as  the  ratio  between  a  given 
quantity  of  production  (output)  to  one  or  another  of  the  various  in¬ 
put  factors  that  are  required  for  such  production.  As  used  in  this 
paper  the  input  factor  concerned  is  labor,  the  most  important  and 
universal  factor  and  the  one  that  provides  the  most  generally  use¬ 
ful  common  denominator  for  comparing  the  efficiency  of  productive 
methods  and  techniques  in  different  units  of  an  industry  or  between 
the  same  industries  in  different  geographic  locations. 

Low  man-hours  per  unit  are  the  result  of  many  factors,  most  of 
which  are  difficult,  if  not  impossible,  to  isolate  and  measure.  In¬ 
herent  differences  in  the  dexterities  and  abilities  of  individual 
workers  and  in  their  health  and  strength  affect  their  production. 
So  may  their  attitudes,  morale,  and  social  purposes.  These  may  be 
important,  but  in  general  the  variations  in  man-hours  required  per 
unit  among  different  factories  are  due  primarily  to  the  efficiency 
and  condition  of  the  equipment  with  which  the  workers  are  supplied, 
the  layout  of  the  factory  which  determines  the  efficiency  of  the 
flow  of  raw  materials  and  goods-in-process,  the  skill  of  management 
in  planning  and  directing  production  processes,  the  aggressiveness 
of  management  -in  creating  consumer  demand  and  developing  effective 
marketing  procedures,  the  design  of  the  product,  and  the  quality  of 
the  raw  materials.  Highest  productivity  can  never  be  achieved  when 
one  or  more  of  these  factors  is  deficient. 

The  material  in  this  report  constitutes  one  aspect  of  the  va¬ 
riety  of  services  offered  in  the  Technical  Assistance  Program. 
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FOREWORD 


The  primary  object  of  this  re¬ 
port  is  to  be  of  use  to  production 
managers,  superintendents,  and  meth¬ 
ods  engineers  who  are  concerned  with 
production  problems.  It  is  further 
hoped  that  the  general  discussion  of 
productivity  and  the  presentation  of 
man-hours  per  unit  in  the  refining 
of  beet  sugar  will  be  of  interest  to 
government,  labor,  and  trade  associ¬ 
ation  officials.  By  examining  this 
report  plant  officials  will  be  able 
to  compare  manufacturing  operations 
in  their  plants  with  the  operations 
in  one  or  more  of  the  plants  in  this 
study. 

Description  of  Report 

This  report  is  divided  into 
three  chapters.  Chapter  I  is  direc¬ 
ted  primarily  to  the  reader  who  is 
interested  in  productivity  but  not 
in  the  technical  details.  Chapter 
II  contains  detailed  case  studies  of 
each  plant  and  will  be  of  value  to 
the  plant  superintendent  or  the  pro¬ 
duction  engineer.  Chapter  III  is  a 
brief  discussion  of  labor  policies 
and  relationships  in  the  industry, 
together  with  some  case  studies  of 
labor  adjustments  to  technological 
changes.  The  appendixes  contain 
statistics  about  the  industry,  de¬ 
tailed  information  on  how  the  data 
were  collected,  a  copy  of  the  ques¬ 
tionnaire  used,  and  a  glossary  of 
trade  and  technical  terms. 

The  information  and  data  used 
for  the  case  studies  were  obtained 
from  plant  records  and  from  plant 
officials  by  representatives  of  the 
Bureau  of  Labor  Statistics  who  visit¬ 
ed  each  plant.  Supplementary  infor¬ 
mation  was  obtained  from  other  Gov¬ 
ernment  agencies  and  trade  associa¬ 
tions.  Appendix  II  contains  infor¬ 
mation  on  data  collection. 


How  To  Use  This  Report 

In  using  this  report  the  fol¬ 
lowing  procedure  is  suggested  to 
plant  officials: 

1.  The  plant  official  should 
refer  to  table  A  on  page  I4.,  to  iden¬ 
tify  the  United  States  plants  in  this 
study  whose  employment,  production 
volume,  and  integration  most  nearly 
approach  the  situation  in  his  plant. 
For  a  breakdown  of  the  manufacturing 
process  into  machinery  used  and  man¬ 
hours  for  specific  operations,  the 
official  should  refer  to  the  tables 
and  text  in  chapter  II. 

2.  Appendix  II  contains  a  re¬ 
production  of  the  questionnaire  used 
to  obtain  the  information  from  the 
United  States  plants  in  this  study. 
If  the  European  production  official 
will  use  this  questionnaire  to  cal¬ 
culate  labor  requirements  in  his 
plant,  he  will  be  able  to  compare 
performance  in  his  plant  with  per¬ 
formance  in  the  plants  discussed  in 
this  report,  and  to  isolate  areas 
where  his  plant’s  performance  is 
relatively  good  or  relatively  poor. 

3.  The  European  plant  official 

is  now  ready  to  compare  the  machinery 
and  methods  described  in  the  report 
with  those  existing  in  his  own  plant, 
for  those  problem  areas  he  has  iso¬ 
lated.  At  this  point  the  report  does 
not  give  him  the  precise  engineering 
information  he  may  need  but  it  does 
tell  those  familiar  with  the  industry 
the  approximate  requirements  in  terms 
of  volume,  methods,  machinery,  and 
man-power  for  approaching  the  pro¬ 
ductivity  levels  illustrated  in  the 
individual  case  studies. 

ii.  For  serious  problem  areas 
uncovered  in  this  manner,  the  expert 
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assistance  of  engineers,  either  those 
within  his  plant  or  outside  consult¬ 
ants,  will  be  needed.  Intensive 
study  must  generally  be  made  to  cor¬ 
rect  the  conditions  found  by  compar¬ 
ison  because  these  reports  do  not 
replace  on-the-spot  engineers  or 
other  specialists,  in  the  analysis 
of  specific  situations. 

In  summary,  this  report  may  be 
likened  to  a  series  of  gages  or  me¬ 
ters  from  which  one  may  measure  pro¬ 


ductivity  or  factory  performance. 
Unlike  most  gages,  which  do  not  re¬ 
veal  the  factors  causing  their  re¬ 
cordings,  factory  performance  studies 
indicate  causes  as  well  as  symptoms 
by  giving  facts  about  the  technolog¬ 
ical  environment  existing  at  the  fac¬ 
tories  where  data  were  collected. 
These  facts,  when  studied  by  a  tech¬ 
nician  familiar  with  the  industry, 
can  be  of  assistance  in  efforts  to 
correct  the  conditions  indicated  by 
the  reading  on  the  gage. 


MAN-HOURS 


Man-Hours  per  ton  of 
beets  sliced 


Man-Hours  per  hundred 
Pounds  of  sugar  produced 


1920  1935  1951 


Source: 

UNITED  STATES  DEPARTMENT  OF  LABOR 
BUREAU  OF  LABOR  STATISTICS 


1920  and  1935  data  from  Works  Progress 
Administration  National  Research  Project 
Report  N-l,  "Productivity  and  Employment 
in  Selected  Industries  -  Beet  Sugar," 
Philadelphia,  Pa.,  October  1938. 


Fig.  A  Comparison  between  man-hours  per  ton  of  beets  sliced  and  man-hours 
per  100  lbs.  of  sugar  produced. 
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CHAPTER  I:  GENERAL  REPORT 


Introduction 

Almost  a  fourth  of  the  sugar 
.  consumed  in  the  United  States  is 
made  from  sugar  beets,  grown  by 
about  60,000  farmers  and  processed 
by  19  companies  operating  80  refin¬ 
eries  with  a  total  daily  slicing 
capacity  of  lU8,350  tons  of  beets. 

The  beet  sugar  industry  has 
steadily  reduced  the  number  of  man¬ 
hours  required  to  process  a  ton  of 
sugar  beets.  Although  the  effi¬ 
cient  utilization  of  capacity  and 
the  labor  force  is  largely  depend¬ 
ent  upon  the  size  and  quality  of 
the  beet  crop,  technological  im¬ 
provements  effecting  more  continu¬ 
ous  and  automatic  operations  have 
resulted  in  reductions  in  labor  ex¬ 
pended  per  ton  of  beets  sliced  from 
more  than  two  man-hours  in  1920  to 
less  than  one  in  1951*  Total  employ¬ 
ment  in  November  1950  was  2^,383,  a 
reduction  of  more  than  10,000  since 
November  1920.  Production  of  beet 
sugar  in  1950  was  1,637, 7Ul  tons  2/ 
an  increase  of  about  600,000  tons 
since  1920. 

For  many  years  the  two  refin¬ 
ing  processes  of  diffusion  and  slic¬ 
ing  had  been  relatively  inefficient 
and  created  waste  due  to  prolonged 
storage.  In  recent  years,  however. 


much  man-hour  savings  have  resulted 
not  only  from  improvements  in  these 
two  processes  but  also  from  an  in¬ 
creased  mechanization  in  handling 
beets,  white  sugar,  and  pulp,  and 
the  addition  of  automatic  control 
devices.  Despite  improvements  in 
refinery  equipment,  man-hour  re¬ 
quirements  per  ton  over  a  number  of 
nc ampaigns"  or  seasonal  production 
periods  are  closely  related  to 
fluctuations  in  beet  production. 
Harvested  acreage,  in  turn,  is  fairly 
sensitive  to  competition  from 
other  crops,  and  is  subject  to 
fluctuation  in  labor  supply,  weath¬ 
er,  and  the  government  quota  and 
support  system.  Man-hour  require¬ 
ments  for  the  six  plants  surveyed 
in  this  report  reflect  difference 
not  only  in  equipment  used,  but 
also  in  the  volume  of  operations, 
degree  of  beet  purity,  and  labor 
conditions. 

« 

Improvement  in  equipment  and 
methods  in  individual  plants  is  the 
outstanding  factor  contributing  to 
savings  in  labor  requirements  for 
the  industry  as  a  whole.  Studies 
of  a  large  number  of  plants,  3/ 
however,  indicate  that  in  many  in¬ 
stances  labor  productivity,  or  the 
efficient  use  of  labor,  is  as  equal¬ 
ly  an  important  factor  and  fea¬ 
ture  in  efficient  plants  as  are 


1/  Prepared  by  Robert  T.  Kinsley,  of  the  Bureau *s  Division  of  Produc¬ 
tivity  and  Technological  Developments. 

2/  Production  figure  from  Production  and  Marketing  Administration, 
U.  S.  Department  of  Agriculture. 

2/  Adamson,  R.  K.  and  West,  M.  E.,  Productivity  and  employment  in  se¬ 
lected  industries:  Beet  Sugar,  Works  Progress  Administration,  National  Bu¬ 
reau  of  Economic  Research,  Report  N-l, .p.  101,  Philadelphia,  Pennsylvania, 
October  1933. 


large  size,  a  high  degree  of  mech¬ 
anization,  up-to-date  equipment, 
and  centralized,  multi  plant  man¬ 
agement.  These  studies  concluded 
that:  (1)  relatively  large  capacity 
or  high  daily  slicing  rate  is  a  ma¬ 
jor  reason  for  the  reduction  of 
average  man-hours  required  per  ton; 
(2)  there  is  a  trend  toward  larger 
capacity  by  all  plants;  and  (3)  the 
increase  in  capacity  is  mainly  the 
result  of  better  use  of  labor,  ma¬ 
chinery,  and  equipment  father  than 
extensive  installations  of  new 
equipment  or  the  building  of  larger 
plants.  This  generally  has  resulted 
from  the  elimination  of  process 
areas  of  small  capacity  and  substi¬ 
tution  of  electrical  control  mech¬ 
anisms  for  hand  labor.  The  gradual 
and  uniform  improvement  which  has 
taken  place  in  most  plants  has  been 
hastened  largely  by  the  high  degree 
of  centralization  of  management. 
The  five  largest  companies,  con¬ 
trolling  more  than  70  percent  of  the 
production,  have  been  able  to  pass 
on  improvements  developed  in  indi¬ 
vidual  plants  for  the  benefit  of 
all  plants  in  the  organization.  The 
six  plants  surveyed  in  this  report 
are  members  of  such  multiplant  or¬ 
ganizations,  and  as  such,  exhibit 
many  similar  features.  For  this 
reason,  complete  equipment  detail 
is  given  for  only  two  plants,  although 
man-hours  required  per  ton  of  beets 
sliced  and  per  hundred  pounds  of 
sugar  produced  are  shown  in  as  much 
detail  as  possible  for  all  plants 
in  the  second  chapter  of  the  report. 

Beet  Sugar  Refining  Process 

The  extraction  of  pure  sugar 
from  sugar  beets  may  be  briefly 
summarized  by  the  following  steps: 
beet  cleaning  and  slicing,  diffu¬ 
sion,  juice  purification,  evapora¬ 
tion,  and  crystallization.  Many 
refineries  perform  additional  oper¬ 
ations  such  as  recovery  of  addi¬ 


tional  sugar  from  molasses,  recov¬ 
ery  of  byproducts,  and  pulp  prepa¬ 
ration. 

Cleaning  and  slicing.  Beets 
are  conveyed  from  storage  areas  to 
the  factory  through  flumes  filled 
with  running  water.  The  flow  of 
beets,  controlled  by  a  beet  feeder, 
passes  through  various  cleaning  de¬ 
vices  such  as  trash  remover,  stone 
catcher,  and  beet  washer.  The 
cleaned  beets  are  then  fed  into  the 
interior  of  a  rotary  drum  slicer 
where  they  are  cut  into  thin,  V- 
shaped  strips  called  cossettes. 
Some  factories  use  a  scale  which 
automatically  weighs  the  cossettes, 
controls  the  beet-slicer  speed,  and 
regulates  the  flow  of  battery  sup¬ 
ply  water  and  of  cossettes  in  a 
continuous  diffuser. 

Diffusion.  The  removal  of  sugar 
from  the  cossettes  in  either 
batch-type  or  continuous  diffusers 
is  performed  by  the  circulation  of 
hot  water  about  the  cossettes  in  a 
series  of  lii  or  more  cylindrical 
cells.  The  resulting  diffusion 
juice  contains  about  12  percent 
dissolved  solids,  composed  largely 
of  sugar  and  other  soluble  sub¬ 
stances  such  as  minerals,  proteins, 
and  organic  acids.  The  remaining 
pulp,  or  cossettes  with  sugar  re¬ 
moved,  is  used  for  cattle  feed. 
Pulp  water  from  batch- type  oper¬ 
ations  is  usually  sent  to  waste. 
By  193>1  about  20  percent  of  the  re¬ 
fineries  had  installed  continuous 
automatic  diffusion  systems,  thereby 
eliminating  the  la  b  or— consuming 
operations  involved  in  filling  and 
emptying  the  cells  of  the  battery. 
In  addition  to  saving  work,  the 
continuous  diffuser  gives  a  more 
complete  extraction  of  sugar  from 
the  cossettes,  the  diffusion  juice 
is  more  concentrated,  and  the  pulp 
is  better  drained  and  ready  for 
processing  for  stock  feet. 


Purification.  Impurities  are 
removed  from  the  diffusion  juice  by 
either  batch  type  or  continuous 
carbonation  systems.  In  the  first 
carbonation,  milk  of  lime  is  added 
to  the  juice  which  is  then  treated 
with  carbon-dioxide  gas.  Both  the 
lime  and  the  gas  are  produced  at 
the  factory  by  burning  limestone. 
The  precipitate  is  separated  and 
the  juice  recarbonized  and  filtered* 
The  second  carbonation  juice  is 
treated  with  sulfur  dioxide  gas  and 
again  filtered. 

Evaporation.  The  thin,  clear 
juice  from  the  conventional  carbon¬ 
ation  process  is  heated  in  multi¬ 
ple-effect  evaporators  which  remove 
most  of  the  water  and  leave  a  thick 
liquor.  Some  evaporators  are 
equipped  with  a  photo-electric  cell 
which  warns  of  excessive  foaming. 
The  liquor  is  filtered  through  a 
powered  mineral  to  remove  the  last 
trace  of  suspended  impurities.  In 
the  19U8  ’’campaign11  in  the  United 
States,  U5  percent  c£  the  refineries 
reported  the  use  of  activated  car¬ 
bon  for  filtering,  in  amounts  rang¬ 
ing  from  0.002  to  0.39  pounds  per 
100  pounds  of  refined  sugar  pro¬ 
duced. 

Crystallization.  White  sugar 
is  crystallized  from  the  filtered 
liquor  by  boiling  at  low  tempera¬ 
ture  and  high  vacuum  until  the  wa¬ 
ter  is  removed  and  crystals  have 
grown  to  the  proper  size.  The  sugar 
is  separated  from  the  impure 
sirup  leaving  the  vacuum  pans  by 
washing  with  hot  water  in*  centri¬ 
fuges.  The  sirup  from  the  centri¬ 
fuges  is  reboiled  under  vacuum  to 
obtain  additional  crystalline  sugar. 
The  sirup  from  the  second  boiling 
is  also  boiled  and  the  resultant 
sugar  returned  to  an  earlier  part 
of  the  process.  The  sirup  from  the 
final  boiling  is  molasses.  Same 


refineries  employ  the  Steffens  proc¬ 
ess  (described  in  chapter  II )  to 
obtain  additional  sugar  from  the 
molasses.  The  waste  from  this  proc¬ 
ess  is  valuable  as  a  source  of 
monosodium  glutamate. 

Packing.  The  sugar  crystals, 
now  separated  from  the  sirup,  are 
dried  in  granulators,  screened, 
sized,  and  packed  in  a  variety  of 
sizes  of  containers,  the  most  com¬ 
mon  being  the  100-pound  bag.  Very 
little  beet  sugar  is  formed  further 
into  powdered  or  tablet  sugar. 

Plant  Characteristics 

The  six  plants  selected  for 
this  report  are  representative  of 
the  beet  sugar  industry  in  the 
United  States  in  terms  of  size,  age 
of  equipment,  location,  and  type  of 
production  methods.  Detailed  data 
on  plant  characteristics  and  cer¬ 
tain  operations  have  been  omitted 
to  avoid  identification  of  the  in¬ 
dividual  plant.  Complete  equipment 
lists,  employee  staffing  pattern, 
and  man-hours  required  for  each  op¬ 
eration  are  shown,  however,  in  chap¬ 
ter  II  of  this  report. 

All  plants  are  members  of 
large  multiplant  companies  which 
provide  purchasing,  sales  and  ad¬ 
ministrative  functions,  and  re¬ 
search  and  analytical  control  meth¬ 
ods.  Plant  A  has  a  slicing  capac¬ 
ity  under  2,000  tons  per  2k -hours. 
Plants  B  through  E  have  capacities 
of  about  3>000  tons,  and  Plant  F 
has  a  slicing  capacity  of  more  than 
3,000  tons.  One  plant  is  equipped 
to  use  the  ion  exchange  process, 
although  it  was  not  in  use  at  the 
time  of  the  survey.  Two  plants  ex¬ 
tract  additional  sugar  from  molas¬ 
ses  by  the  Steffens  process.  Both 
the  ion  exchange  and  Steffens  proc¬ 
esses  are  described  in  chapter  II. 


Man-hour  Requirements 

The  labor  requirements  of  the 
six  plants  range  from  0.621+  man¬ 
hours  per  ton  of  beets  sliced  for' 
Plant  E  to  1.293  man-hours  for  Plant 
F  (table  A).  The  efficiency  of 
Plant  E  is  the  result  of  its  up-to- 
date  continuous  and  automatic 
equipment  and  controls,  which  are 
described  in  detail  in  the  intro¬ 
duction  to  chapter  II.  By  compar¬ 
ison,  the  larger  number  of  man-hours 
of  Plant  F  include  certain  opera¬ 


tions  not  performed  by  Plant  E  and 
other  plants.  The  man-hours,  how¬ 
ever,  also  reflect  difficulties  in 
beet  receiving,  high  maintenance 
hours,  and  more  man-hours  at  some 
operations  as  a  result  of  older 
equipment.  The  remaining  plants 
have  similar  total  labor  require¬ 
ments,  yet  indicate  some  differences 
among  individual  operations.  Most 
of  these  differences  are  the  result 
of  the  equipment  employed.  Where 
possible,  this  is  noted  in  chapter 
II. 


Table  A.  Man-hour  requirements  per  ton  of  beets  sliced  and  per  hundred 
pounds  of  sugar  produced,  by  type  of  labor,  in  6  seleoted  beet 
sugar  refineries,  U.  S.  A.,  19^1 


Type  of  labor 

Plant 

A 

B 

c 

D 

E 

F 

Total  factory  labor  ... 

Direct  labor  . 

Indirect  labor  .... 

Total  factory  labor  .  .  . 

Direct  labor  . 

Indirect  labor  .... 

Man-hours  per  ton  of  beets  sliced 

0.887 

0.730 

0.727 

0. 886 

0.62k 

1.293  

.538 

.349 

.463 

.267 

.442 

.285 

.588 

.298 

.4oo 

.224 

.913 

.380 

Man-hours  per  hundred  pounds  of  sugar  produced 

0.329 

0.283 

0.259 

0.348 

0.232 

0.k86 

.200 

.129 

.179 

.104 

.158 

.101 

.231 

.117 

.149 

.083 

.343 

.143 
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CHAPTER  Hr  DETAILED  CASE  STUDY  DATA 


Collection  and  P  resentation  of  Data 

The  detailed  information  in  the 
text  and  tables  of  this  chapter  is 
intended  for  the  use  of  technical 
readers.  A  questionnaire  was  pre¬ 
pared  with  the  advice  and  assistance 
of  authorities  in  management,  labor, 
and  trade  associations.  These  forms 
were  then  taken  to  cooperating  com¬ 
panies  where  data  were  gathered  by 
conferences  with  company  officials 
and  from  company  records.  The  man¬ 
hours  by  operation  were  derived  in 
most  cases  by  multiplying  the  num¬ 
ber  of  workers  at  each  work  station 
by  the  "campaign”  hours  worked.  Al¬ 
though  labor  requirements  are  gen¬ 
erally  expressed  in  terms  of  units 
of  output,  the  requirements  for 
this  industry  were  also  measured 
in  terms  of  the  quantity  of  raw  ma¬ 
terial  consumed.  The  ratio  "man¬ 
hours  expended  per  ton  of  beets 
sliced"  is  in  many  cases  more  use¬ 
ful  than  the  ratio  "man-hours  ex¬ 
pended  per  100  pounds  of  sugar  pro¬ 
duced."  The  quantity  of  sugar  pro¬ 
duced  is  influenced  by  the  sugar 
content  of  the  beets  processed, 
with  the  result  that  the  labor  ac¬ 
tually  expended  in  a  refinery  bears 
a  closer  relationship  to  the  quan¬ 
tity  of  beets  sliced  than  to  the 
quantity  of  sugar  produced. 

Man-Hour  Requirements 

The  number  of  man-hours  re¬ 
quired  to  process  a  ton  of  sugar 
beets  and  to  produce  a  ton  of  sugar 
are  shown  by  type  of  labor  and  by 
operations  in  the  following  tables. 


With  certain  exceptions  (such  as 
ion  exchange,  an  operation  not  used 
in  19^1  by  any  of  the  surveyed 
plants)  the  operations  in  beet  sugar 
refining  are  identical  in  all  plants. 
Differences  in  the  man-hour  re¬ 
quirements  per  ton  may  be  attribut¬ 
able  in  most  cases  to  the  type  of 
equipment  used,  the  number  of  em¬ 
ployees  at  each  operation  and  in 
maintenance  functions,  and  to  opera¬ 
tions  such  as  the  Steffens  process 
which  is  not  performed  in  all  plants. 
The  labor  requirements  do  not  in¬ 
clude  man-hours  of  persons  engaged 
in  office  work,  purchasing,  selling, 
and  other  general  administrative 
duties,  or  of  persons  in  the  parent 
company  offices  or  testing  and  re¬ 
search  laboratories.  The  number  of 
employees  at  each  operation  is  gen¬ 
erally  largest  on  the  first  shift 
(table  6),  and  is  considerably  re¬ 
duced  for  the  two  following  shifts, 
particular ly  in  maintenance  func¬ 
tions. 

Operations  in  a  Typical  Plant 

New  continuous  type  equipment, 
automatic  instrument  controls,  and 
coordination  in  steam  and  vapor  use 
have  reduced  the  total  labor  re¬ 
quirements  of  a  modern  American 
beet  sugar  refinery  to  less  than  15 
man-minutes  per  100-pound  bag  of 
white  sugar.  This  may  be  illus¬ 
trated  by  a  summary  of  the  opera¬ 
tions  of  Plant  E,  which  operates 
at  a  daily  slicing  rate  one-third 
greater  than  designed  capacity,  and 
has  the  least  number  of  man-hours 
required  per  ton  of  the  plants 
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surveyed  in  this  report*  Because  of 
the  location  of  the  refinery  in  an 
area  where  high  tempe natures  do  not 
allow  long  storage  of  the  beets, 
both  speed  and  coordination  of  beet 
slicing  to  receipt  of  beets  and 
oversize  equipment  at  critical 
points  were  necessary.  The  follow¬ 
ing  is  a  brief  summary  of  the  proc¬ 
essing  steps,  with  attention  given 
to  certain  features  of  the  equip¬ 
ment  and  instruments  of  this  refin¬ 
ery. 

A  maximum  of  lj.,500  tons  of 
beets  a  day  are  delivered  by  rail¬ 
road  cars  and  trucks,  weighed, test¬ 
ed  and  pumped  by  two  5,  000  gall  o  ri¬ 
pe  r-minute  pumps  through  flumes  to 
the  next  process.  About  60  percent 
of  the  flume  water  is  recirculated. 
After  washing  and  trash  removal, 
the  beets  pass  over  a  magnetic  pul¬ 
ley  which  removes  tramp  iron,  and 
are  fed  to  four  Ogden  slice rs«  The 
battery  operator  coordinates  the 
speed  of  the  slicers  to  the  require¬ 
ments  of  the  diffuser.  These  slic¬ 
ers  are  each  driven  by  a  50  hp. 
gear-reduction  motqr  and  can  be  var¬ 
ied  in  speed  from  60  to  120  r.p.m. 
A  Merrick  Weightometer  automatic 
recording  scale  weighs  the  cos- 
settes  entering  the  diffuser  and 
simultaneously  regulates  the  amount 
and  flow  of  water  and  its  tempera¬ 
ture  (Hi0°  F)  to  the  diffuser  (fig. 
1). 

The  diffuser  is  a  Silver  21- 
cell  continuous  type,  one  of  16  in 
use  in  the  industry.  The  unit  is 
installed  in  2  banks,  9  cells 
over  12  cells,  through  which  per¬ 
forated  steel  shelves  move,  driven 
by  10  3 -horsepower  direct  current 
motors.  The  unit  is  operated  by 
only  one  man,  a  saving  of  about  168 
man-hours  per  2h  hours  over  con¬ 
ventional  batch-type  units.  The 
diffuser  extracts  about  98  percent 


of  the  sugar  present  in  the  beets 
in  a  cycle  time  of  about  80  minutes, 
at  a  uniform  automatically  con¬ 
trolled  temperature  (70°C). 

(Although  most  refineries  use 
either  the  Silver  continuous  dif¬ 
fusion  system  as  described  for  this 
plant  or  the  Roberts  batch-type 
system,  another  type  used  is  the 
Oliver-Morton  continuous  diffusion 
process.  This  system  consists  of  a 
line  of  2k  to  28  tanks  set  at  a 
slight  incline  through  which  water 
flows  by  gravity  and  cossettes  are 
moved  in  the  opposite  direction  by 
means  of  a  scroll  and  lifter  pad¬ 
dles.  In  using  this  method  the 
loss  of  sugar  was  reported  to  have 
been  reduced  from  3.10  to  1.86 
pounds  per  hundred  weight.  In  ad¬ 
dition,  about  l£  fewer  pounds  of 
juice,  with  a  higher  sugar  content, 
is  drawn  off  with  resulting  savings 
in  fuel  required  for  evaporation. 
Other  advantages  are  lew  initial 
cost,  simplicity  of  operation,  and 
flexibility.  The  speed  of  drive 
and  the  number,  size,  and  arrange¬ 
ment  of  cells  may  be  changed  to 
meet  different  requirements,  and 
removable  covers  make  all  parts  of 
the  mechanism  easily  accessible  for 
inspection  or  adjustment.) 

Diffusion  juice  (about  litbrix) 
is  pumped  to  heaters  where  its  out¬ 
flowing  temperature  is  automatical¬ 
ly  controlled  at  8£-90°C.  Tubes 
from  these  heaters  are  arranged  so 
that  they  may  be  withdrawn  singly 
to  remove  scale.  Closed  heaters 
are  replacing  open  injection  heat¬ 
ers  because  a  closed  heater  pre¬ 
vents  the  condensate  from  diluting 
the  sugar  liquor  and  will  operate 
on  a  lower  pressure  vapor.  The 
heated  juice  then  enters  the  con¬ 
tinuous  carbonation  systems  through 
a  llj.  foot-diameter  Benning  carbon- 
ator  where  the  pH  is  automatically 
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controlled.  A  Benning  carbonatcr 
(fig*  3)  replaces  the  first  and 
second  tanks  in  the  conventional 
Dorr  caibonation  system,  with  sav¬ 
ings  in  equipment  cost  and  space 
occupied.  However,  there  is  a  dis¬ 
advantage  in  a  single  unit  requir¬ 
ing  the  refinery  beet  end  to  be  shut 
down  if  the  carbonatcr  becomes  so 
scaled  as  to  require  cleaning.  A 
typical  automatic  control  system 
for  the  Dorr  system  of  continuous 
first  carbonation  is  shown  in  fig. 


It.  The  glass -calomel  electrode 
units  develop  a  small  voltage,  de¬ 
termined  by  the  pH  and  temperature 
of  the  solution,  which  is  automati¬ 
cally  and  continuously  recorded  by 
a  controlling  potentiometer.  The 
control  unit  regulates  the  addition 
of  kiln  gas  or  liming  reagent.  The 
gassed  limed  juice,  under  a  pressure 
of  7  pounds  per  square  inch,  is 
clarified  in  a  28-foot  Dorr  tliick- 
erer  and  heated  by  a  third  vapor  to 
an  automatically  controlled  temper- 


Fig.  1  Merrick  Weightometer  automatic  scale 


Fig*  2  Batch  first  carbonation 
station* 


Fig*  3  The  Benning  carbonator. 


at ure  of  85°c*  After  the  second 
carbonation  in  which  the  pH  con¬ 
troller  regulates  the  amount  of  gas 
introduced,  the  juice  is  filtered 
and  pumped  to  the  sulfur  tower*  The 
amount  of  sulfur  dioxide  gas  intro¬ 
duced  is  automatically  controlled 
by  a  pH  instrument*  The  thin  juice 
from  sulfitation  is  pumped  to  a 
boiler  where  temperature  (98°C)  and 
juice  level  are  automatically  con¬ 
trolled,  and  to  heaters  (lU8°  C)* 
Continuous  carbonation  systems  are 
now  widely  used  and  offer  large 
savings  in  labor  and  maintenance 
over  the  older  batch-type  methods* 
In  1920  no  known  continuous  systems 
were  in  use  in  the  United  States; 
in  19i;7  more  than  66  percent  of  the 
refineries  had  continuous  first 
carbonation  and  more  than  9l*  per¬ 
cent  had  continuous  second  carbona¬ 
tion.  Because  of  transportation 
costs  if  the  refinery  is  located  at 
a  distance  from  the  supplier,  sul- 


Fig*  h  Schematic  diagram  of  typi¬ 
cal  central  system  for  Dorr 
continuous  first  carbonation* 
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furing  by  the  addition  of  liquid 
sulfur  dioxide  is  seldom  used,  al¬ 
though  the  method  eliminates  many 
of  the  difficulties  arising  from 
the  use  of  the  sulfur  stove  (fig,6). 

The  Swenson,  five-effect  long- 
tube  evaporators  using  automatic 
pressure  controls  are  so  designed 
that  the  vapors  provide  heat  for 
numerous  other  operations.  The 
flow  of  juice  (13,Ii  Brix)  to  the 
first  effect  is  automatically  con¬ 
trolled  and  constant  juice  levels 
are  automatically  maintained  in  all 
effects.  The  thick- juice  effluent 
from  the  fifth  effect  is  blended 


with  centrifugal  wash-sirup  and 
high- raw  melted  sugar  and  is  fil¬ 
tered  in  seven  plate  and  frame  fil¬ 
ters  (81*0  square  feet  each),  using 
a  refined  diatomaceous  filter  aid 
(Johns  -Manville  High  Flow  Super 
Cell),  The  high-quality  liquor  goes 
to  a  storage  tank  (1,620  cubic  feet 
capacity),  also  with  automatic  tem¬ 
perature  control,  from  where  it  is 
drawn  by  vacuum  to  the  two  white 
pans  (1,300  cubic  feet  each). 

The  calandria-type  Stearns - 
Rogers  vacuum  pans  have  automatic 
pressure  controls  and  vapors  are 


Fig,  5  Dorr  system  of  continuous  first  and  second  carbonation. 
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Table  1.  Man-hour  requirements  per  ton  of  beets  sliced  and  per  hundred 
pounds  of  sugar  produced,  by  type  of  labor,  6  selected  beet  sugar 
refineries,  U.  S.  A.,  1951 


Type  of  labor 

Plant 

A 

B 

c 

D 

E 

F 

Man-hours  per  ton  of  beets  sliced 

Total  factory  labor  .  .  . 

Direct  labor  . 

Indirect  labor  .... 

Total  factory  labor  .  .  . 

Direct  labor . 

Indirect  labor  .... 

0.887 

0.730 

0.727 

0.886 

0.621* 

1.293 

.538 

.31*9 

.1*63 

.267 

.1*1*2 

.285 

.588 

.298 

.1*00 

.221* 

.913 

.380 

Man-hours  per  hundred  pounds  of  sugar  produced 

0*329 

0.283 

0.259 

0.31*8 

0.232 

O.U86 

.200 

.129 

.179 

.101* 

.158 

.101 

.231 

.117 

.11*9 

.083 

.31*3 

.11*3 

Fig*  6  Diagram  of  installation  for  the  addition  of  liquid  sulfur  dioxide* 
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drawn  off  with  automatically  oper¬ 
ated  water- jet  condensers.  Cal- 
andria-type  pans  can  operate  on 
much  lower  steam  pressure  than  coil 
pans.  There  is  no  successful  type  of 
automatic  vacuum  pan  controller  for 
beet  massecuites  which  can  cover 
all  variables,  although  it  is  used 
in  cane  sugar  refining.  The  mas- 
secuite  from  a  strike  flows  to  a 
mixer  (1,300  cubic  feet  capacity) 
and  then  to  six  centrifugals. 

The  centrifugals  are  1;0  inches 
in  diameter,  30  inches  deep,  and 
run  at  1,600  r.p.rru,  with  individual 
motors  and  fluid  clutch,  completely 
automatic  except  for  filling  and 


discharging.  In  the  companies  sur¬ 
veyed  in  this  report,  two  to  three 
centrifugals  are  operated  by  one 
man  who,  in  some  cases,  only 
pushes  a  button  to  load  and  start 
the  cycle.  The  sugar  is  then  con¬ 
veyed  (5>i0  pounds  per  minute)  by 
scroll  and  elevator  to  the  wet  sugar 
bin  (30,000  pounds  capacity)  and 
then  to  a  Rotolouvre  granulator# 
Air,  which  is  purified  by  ioniza¬ 
tion  through  a  13,000  volt,  direct 
current  grid  Precipitron,  enters 
the  dryer  at  an  automatically  con¬ 
trolled  temperature.  In  this  type 
of  dryer  the  air  is  forced  through 
the  sugar  instead  of  the  sugar  be- 
ing  moved  through  the  air,  with  a 
claimed  increase  in  luster  preser¬ 
vation. 


Fig.  7  Calandria-type  vacuum  pans  with  automatic  controls. 


The  sugar  is  then  elevated  at 
a  rate  of  50 5  pounds  a  minute, 
screened,  automatically  weighed  by 
100  pound  lots,  and  dumped  into  one 
of  four  cylindrical  bulk  bins  each 


Table  2.  Direct  man-hour  requirements 
or  labor  account  in  6  sele 

1951 


50  feet  in  diameter,  106  feet  high, 
and  holding  10  million  pounds.  Air, 
dried  by  a  calcium  chloride  dehu¬ 
midifier,  is  circulated  in  the  bins 
to  maintain  a  low  relative  humidity. 


per  ton  of  beets  sliced  by  operation 
ted  beet  sugar  refineries,  U.S.A., 


Operation  or  labor 

Plant 

account 

A 

B 

C 

D 

E 

F 

Beet  end; 

Receiving  ••.•••••  ... 

Handling  (flumes,  trash 

0.020 

0.026 

0.061 

0.029 

0.021 

0.077 

catchers,  beet  washers)  .  .  . 
Slicing  (weighers,  knife 

.121 

.01*0 

.062 

.067 

.01*0 

.068 

filers,  setters,  picking 
table )  .....  . 

.ol*5 

.01*0 

a/) 

.oUi+ 

.01*0 

(V) 

Diffusion  (battery  foremen. 

cell  fillers,  dumpers, 
pulp  handlers) . .  . 

.061 

.008 

.022 

.055 

.008 

.in* 

Carbonators  (sulfur  burners. 

tankmen)  . 

.oiS 

.008 

.008 

.022 

.008 

.011 

Filter  pressmen,  laundry  men 

.01*5 

.072 

.051 

.077 

.059 

.112 

Evaporators  . 

.008 

.008 

.011 

.088 

.011 

Utility  men . 

.015 

.021 

.012 

(2/) 

.008 

.030 

Lime  kiln . .  . 

.030 

.018 

.oUU 

.355 

.021* 

.059 

Reclaiming . 

Sugar  end; 

(2/) 

(2/) 

(2/) 

(2/) 

(2/) 

.019 

Boilers,  crystallizers, 

helpers  ...  . 

Granulators . 

.030 

.015 

}.032 

.032 

.009 

.022 

.011 

.027 

.008 

.01*3 

.015 

Centrifuges,  me Iters  . 

.01*5 

.058 

.066 

.066 

.01*8 

.163 

Utility  men  . 

(2/) 

.013 

.006 

.001* 

(2/) 

.015 

Packing . . . 

.U96 

.119 

.021* 

.125 

.TOl 

.081 

Steffens  operations  . 

(2/) 

(2/) 

.037 

(£/) 

(2/) 

.095 

Total  direct  labor  . 

.538 

•U63 

•UU2 

.588 

.1*00 

.913 

1/  Included  in  handling. 

2 /  Operation  not  performed. 


Table  3,  Direct  man-hour  requirements  per  hundred  pounds  of  sugar  pro¬ 
duced  by  operation  or  labor  account  in  6  selected  beet  sugar  re¬ 
fineries,  U.S.A.,  19^1 


Operation  or 
labor  account 

Plar 

Lt 

A 

U 

b 

1  E~ 

Beet  end: 

Receiving  . 

0.007S 

0.0103 

0.0216 

0.0116 

0.0079 

0.0288 

Handling  (flumes,  trash 
catchers,  beet 

washers )  . 

.01*1*8 

.0153 

.0222 

.0260 

.011*9 

.0256 

Slicing  (weighers,  knife 
filers,  setters. 

picking  table)  .... 
Diffusion  (battery  fore- 

.0168 

.0151* 

(1/) 

.0173 

.011*9 

(V) 

man,  cell  fillers. 

dumpers,  pulp  handlers) 

.0221* 

.0031 

.0080  , 

.0217 

.0030 

.01*28 

Carbonators  (sulfur 

burners,  tankmen)  ... 
Filter  pressmen,  laundry 

.0056 

.0031 

> 

; 

j.0239 

.0087 

.0030 

) 

j.o5ol* 

men . 

.0168 

.0277 

.0301* 

.0219 

Evaporators 

.0031 

) 

.001*3 

.0030 

) 

Utility  men  . 

Lime  kiln: 

.0056 

.0082 

.001*1* 

(£/) 

.0030 

.0112 

Reclaiming  . . 

.0112 

.0072 

.0155 

.0217 

.0089 

.0220 

Sugar  end: 

Boilers,  crystallizers. 

helpers  •  . . . 

.0112 

.0123 

.0111* 

.0087 

.0099 

.0161 

Granulators  . 

.0056 

.0033 

.001*3 

.0030 

.0057 

Centrifuges,  me Iters  .  . 

.0168 

.0226 

.0231* 

.0260 

.0179 

.0612 

Utility  men . 

(2/) 

.0051 

.0022 

.001U 

(2/) 

.0056 

Packing . . 

.0155 

.01*62 

.0081* 

.01*91 

.0178 

.0305 

Steffens  operation  .... 

(2/) 

(2/) 

.0130 

(2/) 

(2/) 

.0360 

Total  direct  labor  ... 

.1998 

.1796 

.1575 

.2312 

.11*91 

.31*32 

1/  Included  in  handling. 

2/  Operation  not  performed* 
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Fige  8  Side  view  of  centrifugal  station. 


White  sugar  is  loaded  in  bulk  on 
railroad  cars  or  trucks, or  packaged 
in  5-*  10- ,  25-*  or  100-pound  paper 
or  cloth  bags.  The  St.  Regis  valve - 
type,  100-pound  paper-bag  packer 
eliminates  the  need  for  sewing  or 
gluing.  After  the  bag  is  filled  it 
is  removed  from  the  spout  and  the 
paper  valve  is  folded  in,  prevent¬ 


ing  leakage.  One  hundred  pound  bags 
may  be  packed  with  this  apparatus 
at  a  rate  of  more  than  500  bags  an 
hour#  Bags  are  conveyed  by  inclined 
belt  elevators  to  the  stacking  level 
in  the  air-conditioned  warehouse. 

Plant  E  was  the  first  refin¬ 
ery  in  this  country  to  use  only  one 


-  16  - 


steam  generator,  rated  at  150,000 
pounds  of  steam  an  hour  at  contin¬ 
uous  operation.  The  unit  bums 
about  h  million  cubic  feet  of  natu¬ 
ral  gas  each  2k  hours,  and  gener¬ 
ates  steam  at  UlO  pounds  per  square 
inch  at  £7£°F.  High  pressure  steam 
is  used  for  a  3,000  kilowatt  tur¬ 
bogenerator,  an  Elliott  blower,  and 
the  boiler  feed  pumps.  The  tur¬ 
bogenerator  develops  power  at  2,300 
volts  for  the  300  motors  used  in 
the  plant,  and  is  fractional  to  25>0 
horsepower.  The  Elliott  blower 
draws  and  feeds  the  carbon  dioxide 
gas  at  the  rate  of  5*500  cubic  feet 


a  minute.  The  beet  slicers,  re¬ 
quiring  2,£00  pounds  of  steam  an 
hour  at  100  pounds  per  square  inch 
at  the  knife -cleaning  nozzles,  and 
the  LaFeuille  crystallizers  are  the 
only  units  which  do  not  derive 
steam  from  first  evaporator  effect. 
By  means  of  automatic  pressure  con¬ 
trollers  which  add  exhaust  steam  to 
prevent  pressure  drops,  pressure  is 
stabilized  in  the  first  three  ef¬ 
fects,  thereby  guaranteeing  a  con¬ 
stant  supply  of  steam  to  equipment 
drawing  on  these  units  for  heat* 
The  fuel  economy  of  a  refinery  is 
also  influenced  by  the  quality  of 


Fig*  9  Conventional  diffusion  battery  station  with  cossette  conveyor  and 
distributors. 
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Fig.  10  Selected  processing  units:  Silver  continuous  diffuser,  Benning 
carbonator,  Dorr  thickener,  Shriver  plate  and  frame  presses, 
second  carbonation  tanks  and  sulfur  tower. 


the  beets;  an  increase  from  17  to 
18  percent  sugar  in  beets'  will  re¬ 
duce  fuel  requirements  more  than  6 
million  calories  per  bag  of  sugar 
produced* 

In  addition,  the  plant  is  air¬ 
cooled  at  the  rate  of  330,000  cubic 
feet  of  air  a  minute  and  ventilated 
for  the  workers*  comfort. 


Comparative  Plant  Characteristics 

The  beet  sugar  refineries  which 
are  surveyed  in  this  report  repre¬ 
sent  a  cross  section  of  the  indus¬ 
try  in  the  United  States  with  re¬ 
spect  to  size,  age,  location,  and 
methods.  Because  cf  the  confidential 
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nature  of  much  of  the  data  pre¬ 
sented  in  this  report,  exact  data 
on  size,  age,  location,  and  cer¬ 
tain  operations  have  been  with¬ 
held  to  avoid  identifying  individ¬ 
ual  plants. 

Plant  A  is  the  smallest  refin¬ 
ery  in  the  sample  with  a  slicing 
capacity  under  2,000  tons  per  2U— 
hours  and  an  employment  of  173  pro¬ 
duction  workers.  Statistics  on 
production,  quality  of  beets, length 
of  campaign  and  employment  for  all 
plants  may  be  found  in  tables  5>  and 
6.  The  plant  is  one  of  many  under 
the  control  of  a  parent  company, as 
are  all  other  plants  in  the  survey. 
The  parent  company  performs  such 
functions  as  administration,  sales, 
and  purchasing  in  addition  to  re¬ 
search,  standardization  of  chemical 
analysis,  and  production  control 0 
Research  at  the  plant  is  directed 
towards  reduction  of  lime  usage, 
better  waste  disposal,  less  scal¬ 
ing,  and  byproduct  development.  Im¬ 
provements  have  been  made  in  meth¬ 
ods  of  trash,  mud,  and  rock  handling 
to  overcome  problems  created  by  me¬ 
chanical  harvesting.  Limitations 
of  the  process  equipment  in  han¬ 
dling  mud  or  adobe,  however,  is  one 
factor  controlling  the  slicing  ca¬ 
pacity  of  the  refinery.  Higher 
man-hours  per  ton  than  other  plants 
are  also  shown  for  the  diffusion 
operation  as  a  result  of  the  older, 
batch-type  process,  (rig.  9)  The 
weight  of  the  cossettes  entering 
diffusion  is  calculated  from  the 
weight  of  juice  and  percent  of  sugar 
in  juice,  pulp,  and  cossettes, 
using  a  raw  juice  scale  developed 
by  the  company.  Pulp  press  water 
is  not  used  in  diffusion,  nor  is  an 
antifoaming  agent.  Both  activated 
carbon  and  filter  aid  are  added  be¬ 
fore  thick-juice  filtration.  The 
plant  has  11  centrifugals  which  are 
loaded  and  discharged  manually  by 


four  men  while  all  parts  of  the  cycle 
are  automatically  controlled.  All 
sugar  is  packed,  and  the  packing 
department  operates  continuously 
during  the  campaign.  Packaged  sugar 
is  conveyed  by  inclined  belt  ele¬ 
vators  to  the  stacking  level  in 
the  warehouse,  which  is  air  con¬ 
ditioned  to  maintain  60  percent 
maximum  humidity. 

Plant  B  is  of  medium  size  with 
a  slicing  capacity  of  about  3,000 
tons  per  2k  hours.  It  is  the  new¬ 
est  plant  in  the  sample  and  as  such 
has  more  equipment  of  later  design 
than  the  other  refineries.  Equip¬ 
ment  features  in  this  plant,  more 
fully  described  in  a  following  sec¬ 
tion,  include  Silver  chain-type 
continuous  diffuser  (fig.  10),  au¬ 
tomatic  pH  and  evaporator  controls, 
automatic  carbonation  end-point 
control,  and  automatic  (except  dis¬ 
charge)  centrifugals.  Research  at 
the  plant  includes  methods  of  dis¬ 
posal  of  pulp  press  water,  which  is 
being  used  in  diffusion,  and  lab- 
oratory-scale  study  of  the  ion  ex¬ 
change  process,  described  in  a  fol¬ 
lowing  section.  Beets  are  stored 
at  this  plant,  as  at  most  of  the 
other  plants,  in  piles  over  metal 
ducts  with  openings  through  which 
blowers  force  air  for  ventilation 
of  the  pile*  No  antifoaming  agent 
is  necessary  because  of  high  pur¬ 
ity  beets.  First  carbonation  juice 
is  filtered  on  rotary  vacuum  fil¬ 
ters,  which  require  about  1/2  hour 
for  cleaning  every  8  hours.  Only 
three  of  the  four  filters  are  used 
at  one  time.  The  cloths  of  the 
plate  and  frame  presses  at  second 
carbonation  require  about  2  hours 
for  cleaning  every  2k  hours.  As  in 

most  plants,  waste  water  goes  to  a 
pond  and  is  later  discharged  into 

rivers.  Waste  lime  cake  is  also 
pumped  to  a  small  pond. 
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Plant  C  also  has  a  daily  slic¬ 
ing  capacity  of  about  3,000  tons 
per  2h  hours*  Beets  are  generally 
received  by  truck,  stored  in  unven¬ 
tilated  sheds,  and  carried  to  the 
factory  by  open  flumes*  Eighty- 
five  percent  of  the  flume  water  is 
recirculated,  whereas  between  £0  to 
60  percent  is  recirculated  at  Plants 
A,  E,  and  F.  Plants  B  and  D  re¬ 
ported  none*  Handling  man-hours 
were  high  in  195>1  because  many 
beets  were  received  by  rail  and  re¬ 
quired  piling* 

Seventy  percent  of  the  sugar  con¬ 
tent  of  the  molasses  from  regular 


refinery  operations  is  recovered  at 
this  plant  by  the  Steffens  process, 
described  in  a  following  section* 
The  waste  from  this  process  is  con¬ 
centrated  and  sold  for  the  recovery 
of  raonosodium  glutamate*  Almost 
half  the  sugar  produced  during  the 
campaign  is  stored  in  bulk  for  pack¬ 
aging  between  campaigns*  This  en¬ 
ables  the  packing,  warehousing,  and 
shipping  operations  to  be  performed 
on  only  one  shift,  and  eliminates 
the  need  for  precise  estimates  of 
amounts  and  types  of  packages  to 
fulfill  consumer  requirements.  The 
company  indicates  that  for  this 
plant  the  labor  cost  (wages  paid 


Table  1*.  Indirect  man-hour  requirements  by  operation  or  labor  account  in 
6  selected  beet  sugar  refineries,  U.S,A.,  19^1 


Operation  or  labor 
account 

Plant 

A 

B 

C 

D 

E 

F 

Per  ton  of  beets 

Total  indirect  labor  .  . 

0.31*9 

0.267 

0.285 

0.298 

0.221* 

0.380 

Plant  supervision  .  . 

.076 

.031* 

.039 

.01*8 

.01*0 

.035 

Boilerhouse  . 

.01*0 

.032 

.010 

.055 

.016 

.015 

Laboratory  . 

.066 

.053 

.071* 

.055 

.ol*5 

.052 

Maintenance  . 

.081 

.069 

.078 

.071* 

.01*8 

.185 

General  1/  . 

.086 

.079 

.081* 

.066 

.075 

.093 

Per  hundred  pounds 

of  sugar  produced 

Total  indirect  labor  .  . 

0.1288 

0.1036 

0.1013 

0.1171 

0.0835 

0.11*29 

Plant  supervision  .  . 

.0280 

.0133 

.oiUo 

.0188 

.011*9 

.0133 

Boilerhouse  *  .  .  .  • 

.011*9 

.0123 

(2/) 

.0217 

.0060 

(2/) 

Laboratory  . 

.021*3 

.0205 

.0263 

.0217 

.0169 

.0197 

Maintenance  . 

.0299 

.0267 

.0312 

.0289 

.0179 

.0750 

General  1/  .....  . 

.0317 

.0308 

.0298 

.0260 

.0278 

.031*9 

v  General  includes 
ply  handlers* 

2/  Information  not  available* 


watermen,  watchmen,  sweepers,  janitors,  and  sup- 
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Fig*  11  Dorr  multifeed  carbonation  thickener* 


production  and  related  workers,  ex¬ 
cluding  administrative,  sales,  and 
office  personnel)  comprises  2$  per¬ 
cent  of  total  manufacturing  cost, 
and  materials  comprise  2k  percent* 

Plant  D  vas  erected  in  the 
middle  19^0Ts , has  a  slicing  capac¬ 
ity  of  more  than  2,000  tons  per  2k 
hours,  and  has  adopted  many  of  the 
automatic  controls  more  recently 
developed*  However,  it  is  concluded 
that  the  cost  of  major  equipment 


replacements  has  prevented  this  re¬ 
finery  (and  others  erected  before 
19l±0)  from  installing  certain  im¬ 
proved  methods  such  as  continuous 
diffusion*  As  at  most  of  the  other 
refineries,  however,  the  beet  piles 
are  ventilated  and  the  warehouse  is 
air  conditioned*  No  utility  men 
were  reported  for  this  plant*  At 
other  plants  such  employees  work  at 
different  operations  to  relieve 
regular  operators  for  short  rest 
periods* 
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Plant  E  has  a  slicing  capacity 
of  more  than  3*000  tons  per  2k 
hours#  It  has  continuous  diffusion, 
many  automatic  controls,  and  facil¬ 
ities  for  mechanized  handling  and 
shipping  of  bulk  dry  pulp  and  bulk 
white  sugar#  A  detailed  description 
of  the  operations  of  this  plant, 
whose  operations  required  the  least- 
number  of  man-hours  per  ton  of  the 


surveyed  plants,  is  given  in  the 
introduction  to  this  chapter  of  the 
report • 

Plant  F  is  the  largest  refin¬ 
ery  in  the  sample#  Although  the 
plant  has  up-to-date  continuous 
diffusion  system  and  also  continu¬ 
ous  carbonation,  much  of  its  equip¬ 
ment  is  more  than  1;0  years  old# 


Table  Production  and  related  statistics,  6  selected  beet  sugar  re¬ 

fineries,  U#  S.  A.,  1951 


Plant  operating  data 

Plant 

A 

B 

C 

D 

E 

F 

Length  of  campaign 

days  ........ 

61 

107 

107 

112 

76 

107 

Tons  of  beets  sliced  • 

96,161* 

323,298 

21*0,929 

14.58 

21*3,095 

228,781 

510,682 

14.56 

Sugar  in  beets,  percent  . 

16.1*1 

15.92 

15.65 

16.51 

Sugar  losses  percent .  . 

2.89 

3.03 

0.56 

2.92 

3.10 

0.93 

Battery . 

.23 

.20 

.26 

.39 

.2k 

.31 

Lime  cake  . 

.02 

.01* 

.05 

.01* 

.02 

.03 

Molasses  . 

2.60 

2.37 

.00 

2.20 

2.86 

.00 

Steffen  filtrate  #  . 

.00 

.00 

.16 

.00 

.00 

.08 

Unaccounted  •  •  •  •  • 

.01* 

OJ 

. 

.09 

.29 

.03 

.51 

Tons  of  sugar  produced  • 

13,005 

1*1,720 

33,803 

30,991* 

30,697 

67,957 

Powdered  . 

199 

550 

none 

13k 

52 

1,1*20 

Tablet  . 

none 

none 

none 

none 

none 

none 

Liquid  ••••••• 

none 

none 

5,5oo 

none 

none 

n°.59l* 

Tons  of  pulp  produced: 

26,1 *1*5 

Wet . 

none 

82,000 

none 

none 

none 

Dried  . 

none 

19,1*1*3 

none 

12,513 

15,990 

33,71*6 

Tons  of  molasses; 

Not  processed  .  .  .  # 

1*,370 

11*,  275 

none 

9,985 

12,517 

none 

After  processing  .  . 

none 

none 

1,81*1 

none 

none 

7,910 

Tons  of  sugar  packed: 

100-pound  bag  .  .  .  , 

11,959 

‘27,379 

12,1*20 

15,986 

9,119 

38,931 

25-pound  bag  .  .  .  . 

156 

783 

5oo 

80li 

none 

5ol* 

10-pound  bag  •  •  .  . 

1,196 

8,60U 

1,599 

6,582 

609 

1*,880 

5-pound  bag  .... 

691 

k,h0k 

1,01*3 

3,938 

952 

2,328 

Other  . 

none 

none 

18,231 

none 

19,970 

21,1*31* 
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Rig.  12  Quintuple  effect,  calandria-type  evaporator* 


This  older  equipment,  particularly 
filters  and  presses,  accounts  for 
much  of  the  higher  man-hour  re¬ 
quirements  of  this  plant*  The  man¬ 
hours  devoted  to  cleaning  of  filter 
cloths  per  2U  hours  have  been  emi¬ 
grated  as  follows:  6  man-hours  for 
i;  vacuum  filters,  10.5  man-hours 
for  1  large  Kelly  press,  18  man¬ 
hours  for  2  Sweetland  presses,  78 
man-hours  for  6  plate  and  frame 
presses  at  first  carbonation,  8l 
man-hours  for  6  plate  and  frame 
presses  at  second  carbonation,  and 
8l  man-hours  for  6  plate  and  frame 


presses  for  thin  and  thick  juice 
carbonation*  Lime  cake,  which  is  a 
waste  product  at  other  plants,  is 
processed  at  this  plant  for  the  re¬ 
covery  of  lime.  During  the  1951 
campaign  almost  5*000  tons  of  lime 
were  recovered,  reducing  require¬ 
ments  of  coke  by  almost  600  tons. 
The  pulp  from  diffusion  is  pressed 
and  dried  at  this  plant.  The  water 
from  pressing,  which  is  also  a 
waste  product  at  all  other  plants 
except  Plant  B,  is  clarified  and 
used  in  the  Steffens  operation  to 
dilute  molasses.  Approximately  2.1 
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Table  6  •  Number  of  employees  by  type  and  occupation,  6  selected  beet 
sugar  refineries,  U.  S.  A. 


Employees  by  occupation 

Plant 

A 

B 

C 

D 

E 

F 

Total  plant  employment . . 

173 

360 

221 

252 

228 

7  65 

Production  and  related  workers  .... 

173 

333 

198 

2U2 

228 

701 

Direct  workers  .  • 

105 

21*6 

127 

168 

lUU 

h9h 

Indirect  workers  . 

68 

87 

71 

7h 

8U 

207 

Nonproduction  workers  .  . 

a/) 

27 

23 

10 

a/) 

6U 

Production  and  related  workers 

on  first  shift  (8  a.m.-U  p.m. )  ... 

6k 

99 

(2/) 

85 

89 

(2/) 

Beet  end: 

Unloader^  . 

2 

k 

13 

3 

(3/)U 

30 

Flumers . . 

h 

1 

) 

2 

“  3 

) 

Trash  catchers . . 

2 

3 

) 

2 

1 

) 

Beet  washers  ...  . 

2 

1 

)  8 

2 

1 

)17 

Knife  men  . 

2 

3 

) 

3 

3 

) 

Picking  table  . 

1 

2 

) 

1 

2 

) 

Diffusion  battery . . 

k 

1 

3 

5 

1 

2k 

Carbonators  ........... 

1 

1 

> 

2 

1 

) 

Filter  pressmen  .  ... 

2 

8 

)  7 

6 

6 

)?8 

Laundry  men  ........... 

1 

1 

)  1 

1 

2 

) 

Evaporators  . 

0 

1 

) 

1 

1 

) 

Utility  men  ......  . 

1 

3 

2 

0 

1 

7 

Foremen  .....  . 

1 

1 

3 

1 

2 

2 

Sugar  end: 

Sugar  boilers  and  melter  ..... 

2 

u 

)  7 

2 

3 

)l9 

Centrifugal  men  .  .  . 

3 

7 

)  7 

5 

6 

) 

Granulators  and  crystallizers  .  . 

1 

1 

3 

2 

2 

9 

Sugar  packers  (5  and  10  lb.)  .  .  . 

7 

) 

6 

8 

^21 

Sugar  packers  (100  lb.)  . 

2 

3 

)  7 

3 

h 

) 

Other  (pilers,  screens,  etc.)  .  . 

1 

5 

) 

3 

2 

Utility  men . 

0 

2 

1 

Foremen  . 

1 

2 

h 

2 

3 

2 

Lime  kiln  . 

2 

3 

k 

5 

3 

13 

Boilerhouse  . 

k 

h 

(V) 

5 

2 

(h/) 

Laboratory: 

Chemists  ...  . 

h 

6 

(V) 

6 

5 

(h/) 

Samplers  . 

1 

2 

(V) 

l 

2 

W) 

Maintenance : 

Oilers . . 

1 

1 

(V) 

l 

1 

(V) 

Electricians  . 

1 

1 

l 

2 

Machinists  and  mechanics  . 

k 

6 

3 

3 

Welders  . 

1 

1 

1 

1 

Other  . 

1 

2 

2 

1 

See  footnotes  at  end  of  table. 
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Table  6  .  Number  of  employees  by  t;ype  and  occupation,  6  selected  beet 
sugar  refineries,  U.S.A. — Continued 


Employees  by  occupation 

Plant 

A 

B 

c 

D 

E 

F 

General: 

(V) 

W) 

Watermen 

2 

1 

0 

1 

Janitors  and  sweepers 

2 

h 

1 

6 

Watchmen 

(5/) 

m 

1 

1 

Truck  operators 

“  2 

~  3 

2 

1 

Supply  handlers 

0 

1 

1 

1 

Other 

1 

3 

2 

3 

1/  Located  in  central  office. 

7/  Number  of  employees  not  available  by  shift  for  laboratory,  boiler - 
house7  and  overhead  accounts. 

3/  Includes  switch  man  and  locomotive  engineer. 

S/  Information  not  available. 

5/  Watchmen  on  2d  and  3d  shifts  only. 


additional  tons  of  sugar  is  recovered 
from  every  1,000  tons  of  pressed 
pulp  water  sent  to  the  Steffens 
process. 

Equipment 

Complete  information  on  ma¬ 
chinery  ana  equipment  was  not 
available  from  all  plants  in  the 
sample.  However,  similar  equipment 
was  employed  by  all  plants  with  few 
exceptions  such  as  diffusion  and 
filtering.  Much  of  the  machinery  of 
Plant  E  has  been  referred  to  in  the 
introduction  to  this  part  of  the  re¬ 
port.  Equipment  in  the  following 
list  is  used  in  Plant  B;  differences 
in  equipment  of  other  plants,  where 
known,  are  noted.  Enclosed  figures 
(  )  indicate  number  of  units. 

Steams -Rogers  variable  speed  beet 
feeder. 


Franklin  rock  catcher  (2)  with  au¬ 
tomatic  dumping. 

Dalton  trash  catcher,  lf>  feet  long. 

Link-belt  beet  elevator,  gravity 
discharge,  120  tons/hour  capacity. 

Beet  hopper,  hO  ton  capacity,  feed¬ 
ing  slicers  (Plant  A  -  Ogden  slic- 
ers  (2)  with  Disston  automatic  filer 
and  router). 

Conveyor  with  Merrick  Weightometer 
scale  to  diffusion,  2 59  feet/min¬ 
ute  speed,  5,000  pounds/minute  ca¬ 
pacity  (Plant  D  -  Chronos  scale). 


Silver  21  cell  continuous  diffuser, 
heated  by  2d  and  3d  vapor  ( Plants 
A  and  D  -  Roberts  batch-type  dif¬ 
fuser,  Ik  cell,  288  cubic  feet  per 
cell). 


Table  7  •  Square  feet  of  evapora¬ 
tor  heating  surface, 
3  selected  beet  sugar 
refineries,  U.  S.  A., 

1951 


Evaporator 

Plant 

A 

B 

D 

First  effect  • 

7,360 

10,000 

5,1*62 

Second  effect  • 

7,360 

9,000 

5,1*62 

Third  effect  • 

3,669 

9,000 

5,1*62 

Fburth  effect  • 

3,669 

7,000 

5,U62 

Fifth  effect  • 

3,669 

3,000 

5,U62 

Table  8  «  Fuel  to  boilers  in  thou¬ 
sands  of  calories,  6  se¬ 
lected  beet  sugar  re¬ 
fineries,  U.  S.  A.,  1951 


Fuel  (thousands  of  calories) 

Plant 

Per  ton 

Per  hundred- 

of  beets 
sliced 

weight  of 
sugar  produced 

A  .  . 

631.5 

11*1.1 

B  .  . 

U88.U 

189.2 

C  *  . 

5x9.9 

185.2 

D  .  . 

561;.  5 

221.5 

E  •  • 

378.5 

141.1 

F  .  . 

680.6 

255.8 

Ogden  horizontal  raw  juice  heaters 
(1;)  1,000  sq.  ft*  heating  surface 

each  (Plant  A— (U)  730  sq.  ft*  heat¬ 
ing  surface)* 

Dorr  continuous  first  carbonation, 
3  tanks,  Howard  milk  of  lime 
feeder,  Byr on-Jacks on  circulator,  Dorr 
thickener  (Plant  D  changed  to  a 
modified  continuous  system  using 
old  tanks;  Borden  thickeners)* 

Thickening  sludge  tank  with  Netto 
turbine  agitator* 

Emico  first  carbonation  filters  (1;) 
Plants  A,  C,  and  D  -  Oliver  rotary- 


vacuum  filters  (3),  8  feet  by  12 
feet;  Plant  F  -  k  vacuum  filters, 
1  Kelly,  2  Sweetland,  6  plate  and 
.frame  presses* 

Second  carbonation,  two  tanks* 

Silver  second  carbonation  plate  and 
frame  presses  (3),  14.6*9  cu.ft*  each, 
1,000  sq.ft*  filtering  area  each 
(Plant  A-ll  plate  and  frame  presses; 
Plant  C  -  2  Kelly  presses; 
Plant  D  -  3  Shriner  plate  and  frame 
presses,  800  sq*  ft*  filtering  area 
each;  Plant  F  -  6  plate  and  frame 
presses)* 


Cover  plates  over 
flu  me  spaced - 


I  to  2  inches  apart 


Air  duct  with  cover  plates, 
Water  trough  when  transporting 


beets. 


Fig.  13  Diagram  of  typical  flume  installation  in  receiving  bin. 
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Fig*  lU  La  Feuille  rotary  crystallizer* 
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Glen  Falls  sulfur  burner,  rotary 
type,  20  inch  diameter  by  5  ft, 
long,  35  to  100  pounds/hour;  sulfur 
tower,  6  ft.  diameter  by  19  ft. 
high,  equipped  with  wooden  baffles. 
(Plant  A  -  freeport  sulfur  burner). 

Silver  thin  juice  plate  and  frame 
presses  (3),  1|6.9  cu.ft.  each  1,000 
sq<»  ft.  filtering  area  each  (Plant 
C  -  8  plate  and  frame  presses  for 
thick  and  thin  juice;  Plant  D  -  3 
Kroog  plate  and  frame  presses,  750 
sq.  ft.  filtering  area  each;  Plant 
F  -  6  plate  and  frame  presses  for 
thick  and  thin  juice). 

Thin  juice  boiler,  horizontal,  1,000 
sq.ft,  heating  surface. 

Ogden  thin  juice  heater  (2),  hori¬ 
zontal,  1,000  sq.ft,  heating  sur¬ 
face  (Plant  A  -  1,  open,  1,512  sq. 
ft.  and  1,  vertical,  730  sq.ft, 
heating  surface). 

Stearns-Rogers  5-effect  evaporators 
-  see  data  accompanying  fig.  12. 

Ogden  thick  juice  heater  (2),  6,000 
sq.ft,  heating  surface  (Plant  D 
1,500  sq.ft,  heating  surface). 

High  melter  tank,  10  ft.  diameter 
by  6  ft.  high. 


White  sugar  mixer  (l),  1,975  cu.ft., 
capacity,  with  Stevens  mingle  r 

(Plant  D  -  3  mixers  without  ming- 

lers). 


White  sugar  centrifugals  (Plant  A 
-  3  Western  States  centrifugals, 
1,500  r.p.ra.,  i±0  inch  diameter  by 
2k  inches  high;  Plant  D  -  5  Western 
States  centrifugals). 

Wet  sugar  elevator,  Promal  chain 
type,  ll|  by  7  ft.,  style  C  buckets. 

LaFeville  crystallizer  (2),  1,500 

cu.ft.  each,  .1  to  .5  r.p.m.  (fig. 
13)  (Plant  A  -  LaFeville  (2),  200 

cu0  ft.  capacity;  Plant  D  -  (8), 

l,0i|0  cu.ft.  capacity  each,  type 
not  known). 

Granulator,  Link-Belt  Rotolouvre, 
1.9  to  7.6  r.p.m.,  equipped  with 

heaters  having  capacity  for  7,300 
c.f.m.  when  raising  air  temp,  from, 
30°F  to  21|5°F  (Plant  A  -  (l) 

6  ft.  by  22  ft.;  Plant  D 
Hersey,  6  ft.  by  23  ft.). 

Granulator  air  filter,  Westinghouse 
Precipitron  (l);  Screens  (k)  Hummel 
(Tyler  Co.),  3  ft.  by  10  ft.  two 

surface,  50,000  pounds/hour  capac¬ 
ity  (Plant  A  -  (1)  Rotex  No.  52). 


Hersey, 
-  (2) 


Thick  juice  presses  (3)  and  re-fil¬ 
ters  (3)  -  same  as  for  second  car- 
bonation  for  this  plant. 

Stearns-Rogers  white  sugar  vacuum 
pans  (2),  13  ft.  diameter  by  6  ft. 
9  inches  high,  l6  coils,  1,200  sq. 
ft.  heating  surface  (Plant  A  -  2, 
12  ft.  coil,  1,300  cu.ft.  capacity, 
1,000  sq.ft,  heating  surface;  Plant 
D  -  3  coiled,  1  calandria). 


Stearns-Rogers  high  raw  vacuum  pans 
(2),  1,300  cu.  ft.  each,  2,6l0  sq. 
ft.  heating  surface  (Plant  A  -  (l) 
calandria  type,  1,U00  cu.ft.,  2,1±23 
sq.  ft.  heating  surface). 

High  raw  sugar  mixer,  1,UU0  cu.  ft. 
capacity,  equipped  with  Stevens 
mingler. 
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High  raw  sugar  centrifugals  (3)* 
Western  States,  1.600  r.p.m.,  fluid 
drive  (Plant  A-(W,  Western  States, 
1,500  r.p.m.,  Plant  D-(3),  type  not 
known). 

Stearns -Rogers  low  raw  vacuum  pans 
(2),  1,600  cu.ft.  eac^  2,6l0  sq.ft* 
heating  surface  (Plant  A  -  (l)  cal- 
andria  type,  1,1(00  cu.  ft.  2,8? 6 
sq.  ft.  heating  surface). 

Low  raTT  sugar  mixer,  1,789  cu.ft. 
capacity,  equipped  with  Stevens 
mingler. 

Low  raw  sugar  centrifugals  (8), 
Western  States,  1,800  r.p.ra.,  fluid 
drive,  automatic  operation  (Plant  A 
-  (It)  Western  States,  1,600  r.p.m.. 
Plant  D  -  (6),  automatic  wash,  type 
not  known). 

Vacuum  pumps  (8),  Chicago  Pneumatic, 
horizontal,  various  sizes. 

Elliott  carbon  dioxide  blower  No# 
36-x,  type  0. 

Lime  rock  kiln  (l),  vertical,  1;,500 
cu.ft.  capacity,  15  ft.  diameter  by 
52  ft.  It  inches  high. 

Mikro  sugar  pulverizer,  30  one-hun¬ 
dred  pound  bags  per  hour  (Plants  A 
and  D  -  Schultz  -  O'Neill  pulveriz¬ 
er). 

Merrifield  100-pound  packer  for 
fabric  bags,  with  scale  and  bag 
sewing  conveyor  (l);  St.  Regis  valve 
packer,  type  152,  for  paper  bags, 
361  one-hundred  pound  bags  per  hour. 

Merrifield  type  62  with  Union  Spe¬ 
cial  bag-closing  head,  for  5-and 
10-pound  bags,  automatic  baler  for 
six  10-pound  bags,  Sisley  baler  for 
5-pound  bags. 


Conveyor  for  100-pound  bags,  15  to 
35  ft/ninute,  to  overhead  warehouse 
conveyor,  312  ft.  long. 

Steams-Rogers  pulp  presses  (11 ), 
Bromberger  type,  250-300  tons  per 
2it  hours. 

Laclede-Christy  pulp  drying  furnace 
(2),  approximately  2,950  cu.ft.  com¬ 
bustion  space  each. 

Pulp  drying  drums  (2),  10  ft.  6  in. 
diameter  by  1|8  ft.  long,  blower 
belt  driven  from  100  hp.  motor. 

B&W  Boilers  (2),  ItlO  p.s.i.  working 
pressure,  90,000  pounds  steam/hour 
each,  16,950  sq.  ft.  each  heating 
surface  (Plant  A  -  Combustion  En¬ 
gineering  Cp.  boilers  (3)  7*100 
pounds  steam/hour  each). 

Detroit  Roto-Grate  boiler  stok¬ 
ers  with  continuous  ash  discharge, 
235*5  sq.ft,  area  each. 

General  Electric  turbo-generator, 
U00  p.s.i.,  27*22  pounds  per  kw.-hr. 

Equipment  Installation 

The  addition  or  displacement 
of  labor  as  a  result  of  equipment 
installations  between  1922  and  1935 
is  shown  in  table  9*  Of  the  155 
units  installed,  60  displaced  labor, 
30  added  labor,  and  65  caused  no 
change  in  employment.  An  analysis 
of  the  data  revealed  that  of  the 
l6h  men  who  were  displaced,  U9  were 
unskilled  and  115  were  skilled  or 
semi-skilled  machine  operators. 
Fifty  of  the  60  units  which  dis¬ 
placed  labor  affected  skilled  em¬ 
ployees  whereas  the  remaining  10 
units  affected  unskilled  or  hand 
labor.  Capital  investment  for 
equipment,  therefore,  tends  to  re- 
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Table  9  •  Changes  in  employment  of  labor  accompanying  the  installation 
of  machinery  in  26  beet  sugar  refineries,  U.S.A*,  1922-35  1/ 


Year 

Machines  installed 

Factory  labor 
(number  of  men 
per  shift)  3/ 

Number 
of  units 

Value 

Embodied 
labor  2/ 
(man-hours) 

Displaced 

Added 

Total  .... 

155 

1631*,  567 

591,1*23 

161* 

3h 

1922  . 

1* 

3,600 

3,672 

0 

0 

1923  . 

6 

2,700 

2,511 

h 

0 

1921* . 

0 

- 

- 

- 

- 

1925  . 

2 

15,300 

13,1*61* 

0 

0 

1926  . 

0 

— 

“ 

• 

1927  . 

0 

- 

- 

- 

- 

1928  . 

lit 

65,181 

56,968 

0 

15 

1929  . 

lit 

90,985 

7lt,60 8 

22 

0 

1930  . 

15 

97,602 

80,031* 

75 

0 

1931 . 

l 

8,11*0 

7,570 

13 

0 

1932  . 

15 

19,167 

23,000 

1 

0 

1933  . 

0 

- 

- 

— 

• 

1931* . 

31 

198,805 

200,793 

la 

19 

1935  . 

53 

132,787 

128,803 

8 

0 

v  Data  not  comparable  from  year  to  year,  because  only  installations 
for  which  the  employment  effects  were  reported  are  included. 

2/  Value  multiplied  by  man-hours  per  dollar  of  value  derived  by  the 
National  Bureau  of  Economic  Research. 

j/  Based  on  net  effect  of  each  installation. 

Source:  Works  Progress  Administration  National  Research  Project 
N-l,  Productivity  and  Employment  in  Selected  Industries  -  Beet  Sugar. 

Philadelphia 7  Pa.,  October  193 5. 
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suit  in  a  greater-  displacement  of 
skilled  workers  in  this  industry. 

Because  the  change  in  employ¬ 
ment  in  table  9  is  given  per  shift, 
almost  three  times  as  many  men  were 
displaced  or  added  as  is  stated* 
Moreover,  the  additions  of  labor 
may  not  have  been  accompanied  by 
an  increase  in  total  campaign  man¬ 
hours  of  employment  in  the  refiner¬ 
ies.  Where  the  installation  of  ma¬ 
chinery  was  made  to  increase  daily 
slicing  capacity,  and  where  there 
was  not  a  corresponding  increase 
in  production,  the  increases  in  the 
number  of  employees  would  in  effect 
fesult  in  reduction  in  total  man¬ 
hours  utilized* 

Similar  information  concerning 
the  installation  of  equipment  in 
more  recent  years  was  not  available* 
Such  installations,  however,  have 
emphasized  more  automatic  opera¬ 
tions.  This  is  evidenced  by 
continuous  diffusion  systems  with 
automatic  cossette  scales  and  con¬ 
trols;  numerous  automatic  level, 
temperature,  and  pH  controls;  and 
almost  completely  automatic  cen¬ 
trifugals*  Batteries  of  six  cen¬ 
trifugals  can  now  be  operated  by 
only  two  men.  Other  additions  have 
provided  facilities  for  handling 
bulk  dry  pulp  and  for  the  handling 
and  distribution  of  bulk  granulated 
and  liquid  sugar.  Better  packing 
methods  feature  the  valve -type  bag 
which  requires  no  gluing  or  sewing 
Research  efforts  are  producing  re¬ 
sults  in  reducing  the  use  of  lime 
and  filter  aids,  reducing  foaming 
and  scaling,  and  improving  waste 
disposal  and  byproduct  recovery. 
Increased  sugar  extraction  has  beai 
obtained  by  the  return  to  process 
of  pulp  press  water  and  molasses, 
and  from  the  ion  exchange  process. 
This  process  and  the  Steffens  proc¬ 


ess  are  discussed  in  the  following 
sections. 

Ion  Exchange  Process 

The  ion  exchange  process  of 
juice  purification  has  been  tried 
or  proposed  for  treating  diffusion 
juice,  second  carbonation  juice, 
green  sirups,  molasses,  and  Steffen 
filtrate.  At  present  three  beet 
sugar  refineries  are  equipped  to 
use  this  process  on  second  carbon¬ 
ation  juice.  In  the  process  the 
juice  flows  through  beds  of  resins 
or  exchangers  which  remove  practi¬ 
cally  all  of  the  salts  and  many  of 
the  organic  impurities  from  the 
juice  before  it  is  boiled.  The  ad¬ 
vantages  claimed  for  this  process 
over  conventional  methods  include 
increased  yields  of  granulated  sug¬ 
ar,  with  reported  extractions  up  to 
93  percent;  higher  purity;  better 
color  removal;  lower  ash  content; 
crystallization  of  two  or  three 
"strikes”  of  white  sugar  instead 
of  one;  elimination  of  evaporator 
and  pan  boil-outs;  fewer  processing 
problems;  production  of  edible  mo¬ 
lasses;  and  greater  potentiality 
for  byproducts. 

Disadvantages  which  have  lim¬ 
ited  the  wider  adoption  of  the  proc¬ 
ess  are  the  high  initial  cost  of 
new  equipment,  the  high  costs  of 
the  resins  and  regenerating  chemi¬ 
cals,  and  costs  of  transportation 
for  the  materials.  The  equipment 
of  the  surveyed  plant  includes  four 
pair  of  tanks  with  heads  designed 
for  a  working  pressure  of  60  p«s*i* 
The  tanks,  pipes,  and  valves  are 
rubber-lined  for  protection  against 
acid.  The  process  is  controled 
by  the  push-button  operation  of 
switches  which  open  or  close  the 
valves.  Table  10  indicates  the  in¬ 
creased  extraction  of  sugar  using 
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Table  10#  Comparison  of  conventional  and  ion  exchange  operations  (per  21*- 
hour  day)  in  beet  sugar  refining,  by  selected  factors,  U.  S.  A., 

1951 


Factor 

Type  of  operation 

Conventional 

Ion  exchange 

Daily  slice 

Cossette  sugar,  tons  •  •••.••••«• 

1600 

1600 

Sugar  entering  battery,  tons  . . . 

16 

16 

Beet  end  losses,  tons  ..•••••••• 

2^6 

256 

Percent  of  beets 

Pulp . 0.13 

, 

Water  ••••••••  0.10 

Lime  Flume  0.02 

Unknown  •••••••  0.l£ 

Total  ..••••••  0.1*0 

6.1* 

6.1* 

Net  sugar  in  thin  juice,  tons  «••••• 

21*9.6 

21*9.6 

Ion  exchange  loss  including  sweetening  off 

and  inversion,  tons  .••••••.•• 

6.0 

Sugar  to  sugar  end,  tons  •••••••• 

21*9.6 

21*3.6 

Purity  thick  juice  •••••••.•••• 

90 

96.5 

Purity  of  molasses  •••••••••••• 

60 

60 

Sugar-end  extraction,  percent  •••••• 

83.3 

9l».5 

Sugar  bagged,  ton  . . . 

207.9 

230.2 

Sugar  in  molasses,  tons 

1*1.7 

13.1* 

Molasses  at  f>0  polarization,  tons  •  •  •  • 

83.1* 

26.8 

Extraction,  percent  on  sugar  in  beets  .  # 

81.2 

89.9 

Costs 

$  60 

Regenerants  per  ton  beets 

Acid,  20  lb.  at  0.013>  lb.  ....... 

•  •  • 

1*80 

Ammonia,  6  lb.  at  0.0£  lb. 

♦  ♦  • 

l*8o 

Fuel,  1  percent  additional  •••«..• 

•  •  • 

10 

Sugar  bags,  1*1*6  bags  at  0.16 

•  •  • 

71 

Total  costs  ••••••••  . 

?1101 

Credits 

Extra  sugar,  1*1*6  bags  at  $6 .50 

«  «  « 

2900 

Decreased  molasses,  £6.6  tons  at  $20  ton 

1132 

667 

Return  per  ton  beets 

0.1*1 

Sourcet  Maudru,  J.  E.  (Holly  Sugar  Corp.)  "Ion  Exchange  in  Beet  Sugar 
Manufacture",  Industrial  and  Engineering  Chemistry,  l*3:6l£,  permission  of 
American  Chemical  Society,  copyright  owner. 
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the  ion-exchange  method  and  the  dol¬ 
lar  return  from  the  extra  sugar. 
Costs  which  are  the  same  for  either 
method  used  were  excluded  from  the 
cost  balance. 

0 

Steffen  Process  k/ 

Although  European  beet  sugar 
refineries  do  not  try  to  recover 
additional  sugar  from  beet  molasses 
because  of  its  value  as  a  source  of 
alcohol,  yeast,  and  stock  feed, 
this  practice,  called  the  Steffen 
process,  is  fairly  common  in  the 
United  States.  It  consists  of  add¬ 
ing  powdered  dry  lime  (CaO)  to 
the  cold  (about  12°C)  and  diluted 
(about  6  percent  sucrose)  molasses 
sirup  under  agitation.  The  lime 
combines  with  the  sugar  to  form 
tricalcium  saccharate  which  precip¬ 
itates  and  is  filtered.  The  fil¬ 
trate  is  heated  and  the  precipitate 
removed  by  settling  and  filtration. 
The  final  filtrate  serves  as  a  raw 
material  for  the  recovery  of  by¬ 
products.  The  two  filter  cakes  are 
dispersed  in  about  10  percent  re¬ 
finery  Sweetwater,  heated  and  added 
into  the  factory  parbonation  with 
the  diffusion  juice,  replacing  the 
milk  of  lime  used  in  conventional 
refineries.  The  heated  saccharate 
then  decomposes  to  sugar  and  calci¬ 
um  hydroxide,  which  serves  as  the 
purifying  agent  for  the  diffusion 
juice.  In  plants  where  the  Steffen 
process  is  used  the  total  recovery 
of  sugar  from  beets  sliced  is  al¬ 
most  90  percent. 


In  one  refinery  in  the  United 
States  the  Steffen  discard-molasses 
is  subjected  to  the  barium  saccha¬ 
rate  process  and  rotary  kilns  are 
used  for  barium  regeneration.  The 
world’s  principle  source  of  raffi- 
nose  is  crystalized  directly  from 
the  final  molasses  in  this  plant. 

The  Steffen  filtrate,  although 
comprising  only  about  h  percent  of 
total  refinery  waste  volume,  is  re¬ 
sponsible  for  almost  half  the  bio¬ 
chemical  oxygen  demand,  and  as  such 
creates  a  serious  problem  of  dis¬ 
posal.  Some  refineries  have  in¬ 
stalled  equipment  which  carbonates 
and  concentrates  the  filtrate,  which 
is  then  sold  to  manufacturers  of 
amino  acid  products. 

Monosodium  Glutamate  £/ 

Several  plants  recover  mono- 
sodium  glutamate,  a  flavor  -  accen¬ 
tuating  agent,  by  alkaline  hydroly¬ 
sis  of  the  concentrated  Steffen 
filtrate.  After  hydrolysis  of  the 
filtrate  with  a  50  percent  solution 
of  caustic  soda,  the  liquid  is  par¬ 
tially  acidified  with  hydrochloric 
acid  and  again  concentrated-.  The 
mixture  of  hydrochloric  and  gluta¬ 
mic  acids  creates  a  difficult  prob¬ 
lem  of  metal  corrosion  which  re¬ 
quires  the  use  of  stainless  steel 
or  rubber-lined  equipment.  The 
concentration  results  in  the  crys¬ 
tallization  of  inorganic  salts  which 
are  removed  by  centrifugal  action. 
The  filtrate  is  further  acidified 


h/  Information  on  the  Steffens  process  and  monosodium  glutamate,  as 
well  as  much  valuable  background  and  processing  data,  was  obtained  from 
McGinnis,  R.  A.,  Beet  Sugar  Technology.  Reinhold  Publishing  Corp.,  pp.  135, 
U77,  U8l,  New  York,  1951. 

5/  McGinnis,  R.  A.,  ;p.  cit.,  pp.  135,  U77,  and  U8lo 
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and  the  solution  crystallized,  the 
latter  requiring  from  5  to  8  days; 
the  crystals  are  separated  by  high¬ 
speed  centrifugals.  The  filtrate 
may  be  processed  to  obtain  betaine. 
The  crude  glutamic  acid  is  then 
purified,  concentrated,  crystal¬ 
lized  and  centrifuged,  producing 
pure  (almost  100  percent)  mono¬ 
sodium  glutamate* 

Production  Control 


The  control  of  production  of 
granulated  and  liquid  sugar,  pulp, 
molasses,  process  materials,  and 
byproducts  is  of  particular  Impor¬ 
tance  in  the  industry,  not  only  to 
supply  a  cumulative  accounting  re¬ 
cord  of  output  but  also  to  furnish 
comparative  data  for  analysis  of 
costs  and  efficiency.  The  examina¬ 
tion  of  such  data  from  all  plants 
is  one  means  of  effective  control 
by  the  parent  company  over  the  op¬ 
erations  of  its  many  plants.  The 
continuous  operations  of  the  refin¬ 
ery,  with  three  8-hour  shifts  daily, 
throughout  the  short  campaign  period, 
require  numerous  hourly  checks 
on  all  phases  of  operations.  It 
is  essential  that  the  process  con¬ 
tinue  without  interruption  and  with 
as  high  an  extraction  of  sugar  as 
possible,  because  beets  are  re¬ 
ceived  continuously  from  the  fields 
and  prolonged  storage  reduces  their 
sugar  content*  The  smallest  number 
of  man-hours  expended  per  ton  of 
beets  is  always  associated  with  the 
fastest  slicing  rate,  because  the 
workers,  in  most  cases,  perform  the 
same  functions  for  any  slicing  rate. 
The  data  which  indicate  the  per¬ 
formance  of  the  various  operations 
are  recorded  by  the  foremen,  chem¬ 
ists  samplers,  or  operators  on 
forms  such  as  the  following  (the 
specific  information  recorded  on 
the  forms  listed  in  this  section  is 
available  on  request): 


Juice  report 
Pan  bench  report 
Pan  slip  (fig*  li+) 

Crystallizer  report 
Centrifugal  report 
Boiler  house  report 
Fuel  report  (fig.  15) 

Knives  and  files  report 
Pulp  dryer  report 
Sugar  end  foreman's  report 
Beet  end  foreman's  report 
Superintendent's  daily  and 
weekly  report  (fig*  16) 

These  reports  show  both  oper¬ 
ating  characteristics  of  the  equip¬ 
ment  and  chemical  or  analytical  re¬ 
sults  of  tests  on  the  material  in 
process.  In  addition,  a  major  con¬ 
trol  item  is  the  listing  of  delays 
and  their  causes.  These  forms  also 
assist  in  the  control  and  account¬ 
ing  of  sugar  produced  and  packed. 


HIGH  RAW  PAN  SLIP 

24  Hours  Ending  8  A.  M. 

High  Raw  Pan  No.  _ 

Started  at 

.  Finished 

at _ 

Hrs.  Graining  _ 

_  Hrs.  Boiling 

Grained  by _  _ 

At  _ 

_  Temp. 

Boiled  at  _ 

To  _  _ 

Temp. 

Finished  by  _ 

..  At _  _ 

Temp. 

MADE  FROM 

BRIX 

PER  CENT 

High  Green  Syrup 

High  Wash  Syrup 

Cu.  Ft.  Fillmass  _ 

Fillmass  Brix  _ 

-  Purity  _ 

Fig.  15  High  raw  vacuum  pan  slip. 


Fig.  16  Daily  fuel  report. 
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SUPERINTENDENTS  DAILY  CONTROL 


Days  Slicing 

No.  Steffen  Days 

TODAY 

TO  DATE 

BEETS  SLICED 

TONS 

%  Sugar 

Purity 

TONS 

%  Sugar 

Purity 

Sliced— First  Shift 

Sliced — Second  Shift 

Sliced—' Third  Shift 

Sliced — Total 

« 

BAGS  SUGAR  PRODUCED 

Total  100  Pounds 

Tot.  100  lbs. 

Tot.  100  lbs. 

EXTRACTION 

Sugar  Sacked 

Pounds  per 
Ton  Beets 

%  on  Beets 

Dlff.  from  % 

Sug.inCoss. 

%  on  Sugar 

In  Beets 

Pounds  per 
Ton  Beets 

%  on  Beets 

Dlff.  from  % 

Sug.inCoss. 

%  on  Sugar 

in  Beets 

LOSSES 

TONS  T 

ODAY 

%  Sugar 

%  Sugar 
on  Beets 

TONS  TO  DATE 

%  Sugar 

%  Sugar 
on  Beets 

Pulp 

Pulp  Water 

LLmeflume 

Steffens  Waste  Water 

MOLASSES 

Tons 

Molasses 

Tons  Sugar 
In  Mol. 

%  MoL 
on  Beets 

%  Sugar 
on  Beets 

Tons 

Molasses 

Tons  Sugar 
In  MoL 

%  MoL 
on  Beets 

%  Sugar 
on  Beets 

Worked — Home 

Worked — Foreign 

Worked — Total 

Produced — Steffen 

Produced — Discard 

Produced — Total 

On  Hand — Tons 

Discard 

Home 

Foreign 

DRIED  PULP 

BAGS 

Actual  Fuel 
%  on  Pulp 

Standard 

Fuel 

°L  on  Puln 

Bags  Pulp 
Per  Ton  Beets 

BAGS 

Actual  Fuel 
%  on  Pulp 

Standard 

Fuel 

%  on  Pulp 

Bags  Pulp 

Per  Ton  Beets 

Produced — Plain 

Produced — Molasses 

Produced — Total 

Tons 

%  on  Pulp  P 

rod. 

Tons 

%  on  Pulp  P 

rod. 

CAMPAIGN  SUPPLIES 

TONS 

%  on 
Beets 

%  on 

Granulated 

TONS 

%  on 
Beets 

%  on 

Granulated 

Fuel — Factory 

Fuel — Pulp  Drier 

Fuel — Total 

Llmerock 

CAMPAIGN  LABOR 

NUMBER  MEN 

Per  Ton 

Per  Bag 
Sugar 

AVERAGE  NUMBER 

Per  Ton 

Per  Bag 

Standard 

Actual 

Beets 

MEN  PER  DAY 

Beets 

Sugar 

Supervision 

Laboratory 

Operating 

Steffens 

Yards  and  Waste  Water 

Campaign  Maintenance 

Total  Factory 

Total  Man-Hours 

Pulp  Drier 

Receiving  Beets  &  Tareroom 

Pack.,  Ship.,  &  Hand.  Sugar 
Shipping  &  Handling  Pulp 
Receiving  Supplies  &  Mlsc. 

Grand  Total 

1 

Beets  Received 

%  Sugar 

%  Sugar 

Beets  on  Hand  Beets  DeL  Today  Eat  Yet  to  be  Sliced  Coal  on  Hand  Dried  Pulp  on  Hand 

P<?etB  SUged  to  Date_ MoL  Wort  fed  Ay&.  to  Pats  Sue.  Sacfc.  Ays,  to  Date_ Dried  Pulp— Baas  Arg.  to  Date 

Beport  No. _ facia  S3. _ 21  Hra.  Ending  8  A.M. _ 19 


Superintendent 


Fig,  17  Superintendent's  daily  report. 


EXTRACTION  STATEMENT 


Factory . . .  No* . - . . 

Factory  run  from _ _ ,_19 _ to _ ,19 _ (“Regular"  or  "Special")  ("To  Date"  or  “Period") 

Beets  Sliced: Tons %  Sugar_ Purity_ True  Purity  Pert.  Washed  Cake  (Geom.) 


Totals  Solids  Batt.  Supply  Water,  P.  P.  100,000  Draft  by  Sugar  Content 

Tons  True  Sugar  In  Molasses  Worked  Apparent  Purity  Molasses  Produced 

Apparent  Purity  Saceh.  Milk _ Molasses  Balance,  Tons  4-  or  — _ 

’Damaged  Granulated  Introd.  from  Previous  Campaign  Lbs.  Equivalent  deducted  from  this  year’s  production 


•Not  to  bo  included  in  Item  tlO). 

POUND8 

POUNDS 

%  ON 
BEETS 

%  ON 
SUGAR 

SUGAR  ENTERING  FACTORY 

(l) 

Sugar  in  cossettes 

(2) 

Sugar  in  additional  molasses  worked  up  =  (29) 

(3) 

Total  =  (1)  +  (2) 

YIELD  OF  GRANULATED  SUGAR 

(4) 

Granulated  sugar  actually  sacked 

(5) 

Granulated  sugar  estimated  in  process  at  end  of  run 

(6) 

Total  =  (4)  4-  (6) 

DEDUCT: 

(7) 

Granulated  sugar  estimated  in  process  at  beginning  of  run 

(8) 

Granulated  equivalent  of  yellow  sugar  from  previous 

campaign  melted  duringTun 

(9) 

Granulated  equivalent  of  yellow  sugar  bought  and  refined 

(10) 

Total  =  (7)  +  (8)  +  (9) 

(ID 

=  (6)  —  <10)  EXTRACTION 

(12) 

=  (3)  —  (li)  TOTAL  LOSSES 

(13) 

Loss  in  pulp  (100%  on  beets) 

(14) 

Loss  in  pulp  water  (100%  on  beets) 

(15) 

Losb  in  lime  cake 

(16) 

Loss  in  Steffen  waste  water 

(17) 

Loss  in  filter  cloth  washing 

(18) 

Tot.  known  ex.  mol.  loss=(13)  +  (14)  +  (15)  4-  (16)  +  (17) 

MOLASSES  BALANCE 

(19) 

Sugar  in  molasses  produced  from  crystallizers  held  over 

from  previous  year 

(20) 

Sugar  In  molasses  produced  from  this'  year’s  beets 

(21) 

Sugar  in  molasses  in  process  at  end  of  run 

(22) 

Total  =  (19)  +  (20)  +  (21) 

DEDUCT: 

(23) 

Sugar  in  molasses  in  process  at  beginning  of  run 

(24) 

Sugar  in  molasses  estimated  produced  from  yellow  sugar 

from  previous  campaign  melted  during  nip 

(26) 

Sugar  in  molasses  estimated  produced  from  sugar  bought 

and  refined  during  run 

(26) 

Total  =  (23)  4-  (24)  +  (25) 

(27) 

Sugar  in  net  mol.  produced  during  factory  run=(22)  —  (26) 

(28) 

Sugar  in  molasses  worked  in  Steffen  house 

(29) 

Sugar  in  additional  molasses  worked  up  =  (28)  —  (27) 

(30) 

Sugar  left  in  molasseB  produced  from  beets  =  (27)  —  (28) 

.  (31) 

Total  known  losses  =  (18)  4-  (30} 

(32) 

=  fi*i._  mi  UNACCOUNTABLE  LOSSES 

Copies  to — 

Vice  President 
District  Superintendent 
General  Chemist 
Superintendent 
Laboratory 


Standard  Extraction 
Performance  Factor 
Elimination 


Chemist. 


Fig.  18  Typical  extraction  statement  of  a  beet  sugar  refinery,  U.  S.  A. 
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WEEKLY  LABORATORY  AVERAGES 

FACTORY _ WEEK  ENDING 


— SO*  P.  P.  M. 

Green  App.  Pur . . . . 

%  Cryst.  on  Sugar  . 

High  Raw  Sugar — Refr.  Brix  . 

— App.  Pur . 

Raw  Pans  to  Crystallizers: 

Cu.  Ft.  Fill  per  ton  Beets  . 

Hours  Boiling . - . 

Refr.  Brix  . . . . 

Raw  Pans  from  Crystallizers: 

Refr.  Brix  In  . - . 

Refr.  Brix  Out  . . . 

App.  Pur . . 

Hours  in  Cryst.  .  . . . 

Temp.  Enter.  Cryst.  . 

CaO 

Temp.  Leaving  Cryst . 

Temp,  as  Spun  *C . - . 

CaO 

%  Cryst  on  Sugar  . . . 

Low  Raw  Sugar — App.  Pur . 

Molasses — Refr.  Brix  . 

—Dir.  Pol . 

— App.  Pur . 

Molasses  Worked — Refr.  Brix  . 

— Polarization  . 

— App.  Pur . . 

Cooler  Solution — Refr.  Brix  . . . 

— Polarization  . 

— Alkalinity  . 

CaO  . . . . 

—CaO  .  _  . - 

! 

. . . | 

Fig.  19  Weekly  laboratory  averages  report. 
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This  accounting  is  kept  on  forms 
such  as  the  following: 

Sugar  in  process  inventory 
Extraction  statement  (fig. 17) 
Daily  molasses  record 
Molasses  balance  statement 
Daily  packaged  sugar  weight 
report 

Daily  record  of  supplies 

Numerous  chemical  tests  and 
analyses  of  all  phases  of  opera¬ 
tions  are  being  conducted  continu¬ 
ally  for  both  control  and  improve¬ 
ment  of  operations*  A  few  of  the 
forms  used  are  listed  below: 

Lime rock  analysis 
Coke  analysis 


Molasses  analysis 
Boiler  water  analysis 
Beet  laboratory  report 
Bacterial  analysis 
Daily  and  weekly  laboratory 
analysis  (fig.  18) 

Laboratory  foreman’s  report 

As  evidenced  by  this  partial 
list  of  reports,  the  majority  of 
which  are  filled  in  daily,  the  con¬ 
trol  over  the  process  from  analysis 
of  tabulated  data  plays  a  very  im¬ 
portant  part  in  the  operations  of 
the  refinery.  It  may  be  concluded 
that  such  close  control  is  the  maj¬ 
or  factor  contributing,  within  the 
limits  set  by  type  of  equipment,  to 
the  efficiency  of  extraction  of  sug¬ 
ar  from  the  beets* 
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Fig.  21  Location  of  sugar  beet  production  areas  and  beet  sugar  refineries,  U.  S.  A. 
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Case  Study  Data  on 

Productivity  and  Factory  Performance 

BEET  SUGAR  REFINING 


CHAPTER  Ills  LABOR  AND  MANAGEMENT  POLICY 


Labor  Background 

Workers’  earnings,  like  those 
of  other  groups  in  the  United  States, 
have  increased  with  time  in  real  as 
well  as  in  monetary  terms  as  a  re¬ 
sult  of  almost  continuous  improve¬ 
ments  in  productivity.  The  Bureau 
of  Labor  Statistics  estimated  that 
from  1909  to  19^7,  the  average  real 
weekly  earnings  of  factory  workers 
doubled  whereas  hours  worked  per 
week  declined  by  a  fifth.  These 
substantial  improvements  in  income 
could  not  have  been  achieved  without 
increased  output  per  man-hour  of 
work  made  possible  by  a  constantly 
improving  technology  of  production. 
Although  all  workers  have  benefited 
from  greater  productivity,  workers 
in  industries  with  strong  unions 
have  generally  shared  larger  gains 
from  increased  productivity.  In  ad¬ 
dition  to  greater  weekly  pay  and 
shorter  hours  per  week,  workers  have 
chosen  to  take  some  of  the  returns 
from  greater  productivity  in  the 
form  of  fringe  benefits  such  as  paid 
holidays,  vacations,  pensions,  and 
rest  periods. 

Despite  the  advantages  arising 
from  t  echno  logical  change,  both 
organized  and  unorganized  labor  have 
on  many  occasions  in  the  past  re¬ 
sisted  the  introduction  of  new  meth¬ 
ods  of  machinery  because  of  the 
threat  of  unemployment.  Examples  of 
management  and  labor  working  to¬ 
gether  in  successfully  coping  with 


the  problem  are  given  toward  the  end 
of  this  chapter. 

The  average  income  levels  of 
workers  in  American  factories  and  in 
the  beet  sugar  refining  industry,  in 
the  period  since  1939^ are  indicated 
in  table  12,  In  table  12  an  attempt 
is  made  to  eliminate  any  confusion 
arising  from  different  currencies  by 
showing  the  cost  of  common  commod¬ 
ities  in  terms  of  the  minutes  of 
work  required  of  the  average  factory 
worker  for  his  purchase.  The  pattern 
of  increasing  real  income  portrayed 
in  figure  19  and  table  11  for  the  25 
years  before  1939  has  continued  in 
the  period  since  that  year.  Average 
hourly  earnings  of  workers  in  beet 
sugar  refining  were  $1,493  in  1951> 
an  increase  of  1.552  percent  over 
the  $0,585  an  hour  in  1939  (table  12), 
In  this  period  the  Consumers'  Price 
Index  rose  89  percent  whereas  the 
average  hours  worked  a  week  in¬ 
creased  from  37.7  in  1939  to  40,7  in 
1951o  The  much  larger  increase  in 
wage 8  than  in  prices  together  with 
relatively  full  employment  through¬ 
out  the  post  World  War  II  period  in¬ 
dicates  an  appreciable  gain  in  real 
earnings  which  determine  the  workers ' 
standards  of  living. 

Industry  Background 

The  beet  sugar  industry  in  the 
United  States  is  geographically  dis¬ 
persed  in  a  wedge-shaped  area  having 
its  apex  in  the  Michigan-Ohio  region 
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Table  11.  Indexes  of  productivity 
and  real  hourly  earnings 
in  the  United  States,  se¬ 
lected  years,  19lli-39 


Year 

Index  of 
output  per 
man-hour,  all 
manufacturing 

Index  of 
average 
hourly  real 
earnings 

(1939=100) 

191U  .  . 

U5.5 

U8.8 

1919  .  . 

U5.3 

60. 

1920  .  . 

U3.0 

(1/) 

1921  .  . 

55.2 

c. 1 n 

1922  .  . 

60.5 

a/) 

1923  .  . 

59.5 

67.2 

1921)  .  . 

63.li 

70.3 

1925  •  . 

67.6 

68. U 

1926  .  . 

69.5 

68.1 

1927  .  . 

71.3 

69.7 

1928  .  . 

75.1 

71.9 

1929  .  . 

78.1 

72.5 

1930  .  . 

80.0 

72.5 

1931  .  . 

83.5 

7iwU 

1932  .  . 

77.6 

71.7 

1933  .  . 

81.9 

75.0 

1931)  .  . 

85.9 

87.3 

1935  .  . 

90.8 

88.1 

1936  .  . 

91.0 

88.1 

1937  .  . 

90.0 

95. ii 

1938  .  . 

91.6 

97.6 

1939  .  . 

100.0 

100.0 

1/  Information  not  available. 


and  Its  base  along  the  west  coast. 
Within  this  perimeter,  which  covers 
roughly  1 6  States,  19  beet  sugar 
processing  companies  operate  some  78 
factories,  produce  some  1,200,000  to 
2,000,000  short  tons  of  refined 
sugar,  and  supply  about  25  percent 
of  the  domestic  market. 


Several  unique  features  charac¬ 
terize  the  industry:  (1)  The  proc¬ 
essing  of  sugar  is  dependent  upon  an 
agricultural  raw  material,  sugar 
beets,  thus  making  -the  industry  high¬ 
ly  seasonal;  (2)  Production  fluctu¬ 
ates  from  year  to  year.  Farmers  are 
independent  producers  faced  with 
price  alternatives  between  competing 
crops  for  the  use  of  land,  which  ac¬ 
counts  for  the  varying  number  of 
farmers  (75*000  t °  100,000)  and  of 
total  acreage  (800,000  to  1,000,000) 
from  year  to  year.  Also,  the  indus¬ 
try  is  dependent  upon  the  weather, 
water  for  irrigation,  and  o  th  er 
factors  surrounding  the  problems  of 
crop  growing.  The  average  yield 
ranges  from  10  to  lk  tons  per  acre; 
(3)  Strong  trade  associations  in  the 
industry  present  an  unusually  united 
front;  (4)  A  high  degree  of  competi¬ 
tion  prevails  because  beet  sugar 
must  compete  with  tropical  c  an  e 
sugar  produced  with  cheap  labor; 
hence,  its  competitive  disadvantage 
lies  mostly  in  the  comparatively 
high  standard  of  living  which  it 
supports;  (5)  The  major  outstanding 
feature  is  the  industry's  status  of 
a  "protected  industry"  throughout 
its  existence. 

The  growth  of  the  beet  sugar 
industry  parallels  the  agricultural 
development  of  sugar  beets.  The 
first  experimental  attempt  to  pro¬ 
duce  beet  sugar  was  initiated  by  the 
Beet  Sugar  Society  of  Pennsylvania 
in  1836.  In  1838  another  attempt 
was  made  at  Northampton,  Mass.  From 
I836  to  I879  all  of  the  Ik  small 
American  beet  sugar  plants  failed. 
Beet  sugar  production  in  the  United 
States  was  put  on  a  large-scale  ba¬ 
sis  shortly  after  1890  when  develop¬ 
ment  of  technique  and  skill  in  the 
growing  of  beets  and  in  the  methods 
of  processing  made  large  operations 
feasible • 
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Source ••  Sugar  Report  No.  II,  U.S.  Department  of  Agriculture, 

Production  and  Marketing  Administration,  June  27,  1951. 

UNITED  STATES  DEPARTMENT  OF  LABOR  , 

BUREAU  OF  LABOR  STATISTICS  ±1  Includes  payments  under  sugar  acts. 


Fig.  22  Percent  change  in  sugar  prices  and  growers*  income,  U.  S.  A., 
19iiO-50. 
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Two  distinct  periods  in  the 
growth  of  the  industry  are  distin¬ 
guishable.  Between  the  years  1899 
and  1921  there  was  a  206. 7-per cent 
increase  in  the  number  of  establish¬ 
ments.  This  increase  was  due  to  the 
rapid  progress  in  the  technology  of 
growing  and  processing  sugar  beets. 
The  second  phase  extends  roughly 
from  1921  to  the  present  time  and 
might  be  termed  the  maturing  period 
of  the  industry  in  which  the  number 
of  establishments  has  been  relative¬ 
ly  constant,  varying  between  75  to 
85  factories  over  the  30-year  period. 

In  1950,  there  were  78  facto¬ 
ries  in  the  United  States,  operated 
by  19  companies  having  a  total  slic¬ 
ing  capacity  of  148,350  short  tons. 
More  than  70  percent  of  this  capacity 

is  under  the  control  of  5  companies 
which  operate  from  5  to  20  refiner¬ 


ies.  Many  advantages  are  derived 
from  the  centralization  of  manage¬ 
ment,  including  comparative  produc¬ 
tion  control  and  analysis,  extensive 
research  facilities,  and  wider  dis¬ 
semination  of  improvements.  In  a 
period  of  low  beet  production,  some 
refineries  of  a  company  are  not  op¬ 
erated  so  that  remaining  refineries 
may  operate  near  capacity.  Total 
average  employment  of  production 
workers  in  the  industry  for  the  4 
preceding  years  was  9,800  in  1948, 
8,900  in  1949,  10,000  in  1950,  and 
9,400  in  1951. 

Refineries  operate  continuously 
during  the  period  of  the  beet  har¬ 
vest  and  for  a  short  time  thereafter. 
The  ’'campaign,"  or  period  of  beet 
sugar  refining,  generally  lasts  from 
50  to  120  days;  only  in  the  far  west 
do  operations  continue  longer  than 


Table  12.  Consumer  Price  Index,  hours,  and  gross  earnings  of  production 
workers  in  all  manufacturing  industries  and  in  the  beet  sugar 
industry,  U.  S.  A.,  annual  average  of  1939,  1947,  1950,  and  1951 


Item 

Year 

1951 

1950 

191*7 

1939 

Consumers*  price  index  1/ 

99.1* 

(1935-39=100)  . 

185.6 

171.9 

159.6 

All  manufacturing  industries 

$  1*9.97 

$  23.86 

Average  weekly  earnings  .  .  . 

$  64.88 

$  59.33 

Average  weekly  hours  .  . 

1*0.7 

1*0.5 

40.4 

37.7 

Average  hourly  earnings  . 

$  1.591* 

$  1.1*65 

$  1.237 

$  .633 

Beet  sugar  industry 

$  1*8. 1*8 

$  2l*.68 

Average  weekly  earnings  . 

$  61.36 

$  58.69 

Average  weekly  hours 

1*1.1 

1*2.5 

1*1.5 

1*2.9 

Average  hourly  earnings  . 

$  1.1*93 

$  1.381 

$  1.170 

1  .585 

1/  Consumer  Price  Index  for  moderate-income  families  in  large  cities 
as  collected  by  U.  S.  Department  of  Labor,  Bureau  of  Labor  Statistics, 
Division  of  Prices  and  Cost  of  Living. 
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Fig.  23  Daily  earnings  of  sugar  beet  harvest  workers,  19f>0  crop,  by 
selected  countries. 


3  months.  After  the  campaign,  the 
labor  force  is  reduced  to  key  work¬ 
ers,  including  superintendents,  chief 
foremen,  electricians,  mechanics, 
chemists,  and  office  workers.  Most 
of  these  workers  devote  themselves 
mainly  to  repair  and  maintenance 
work  in  preparation  for  the  next 
season. 


Historically,  the  sugar  indus¬ 
try  of  the  United  States  has  re¬ 
ceived  the  benefits  of  a  tariff  for 
more  than  70  years,  the  first  tariff 
being  put  into  effect  in  1879*  Early 
tariffs  were  primarily  for  revenue 
purposes  and  afforded  little  protec¬ 
tion  to  producers.  The  present  rate 
of  l/2  cent  a  pound  on  Cuban  raw 


sugar  is  about  the  lowest  in  our 
history.  This  protection  is  small, 
however,  in  comparison  to  the  assist¬ 
ance  given  by  many  countries  to 
their  sugar  industries. 

The  Sugar  Act  of  19^  places 
upon  the  Secretary  of  Agriculture 
the  responsibility  of  determining 
during  each  December  the  quantity  of 
sugar  needed  in  the  following  year 
to  meet  the  requirements  of  consumers 


in  continental  United  States.  This 
quantity  must  provide  a  supply  of 
sugar  that  will  be  consumed  at 
prices  which  will  not  be  excessive 
to  consumers  and  which  will  fairly 
and  equitably  maintain  and  protect 
the  welfare  of  the  domestic  sugar 
industry.  The  Secretary  of  Agricul¬ 
ture  is  required  to  use  the  quantity 
of  sugar  distributed  for  consumption 
between  November  1950  to  October  1951 
as  a  basis  for  determining  the  1952 


Table  13.  Amount  of  work  time  required  of  average  American  factory  worker 
and  of  average  beet  sugar  industry  worker  to  buy  selected  food 
and  clothing  items,  19U7 


Item 

Unit  of 
measure 

Factory  worker 

Sugar  industry 
worker 

Hours 

Minutes 

Hours 

Minutes 

Food: 

Milk . 

1  liter 

9 

10 

Eggs  ....  . 

1  dozen 

3k 

36 

Oranges  . 

1  dozen 

21 

22 

White  flour . . 

1  kilo. 

11 

12 

White  wheat  bread  ...... 

1  kilo. 

13 

lk 

Butter  . 

1  kilo. 

1 

28 

1 

33 

Salt  pork  .....  . 

1  kilo. 

b9 

52 

Potatoes  .  ...... 

1  kilo. 

7 

8 

Coffee  . . . 

1  kilo. 

51 

5k 

Clothing : 

Men: 

“Heavy  wool  suit . 

1 

36 

h3 

38 

k 

Work  shirt . .  . 

1 

1 

19 

1 

2k 

Socks  .  .  . 

1  pair 

16 

17 

Street  shoes  .  .  . 

1  pair 

6 

32 

6 

5U 

Work  shoes  ...  . 

1  pair 

5 

56 

6 

16 

Women  t 

Wool  coat  .  .  . 

1 

17 

53 

18 

5k 

Street  dress  ........ 

1 

8 

20 

8 

k9 

House  dress  . 

1 

2 

31 

2 

ko 

Rayon  and  Nylon  stockings.  . 

1  pair 

53 

56 

Street  shoes  .  ,  . 

1  pair 

5 

26 

5 

k5 

50 


Table  llu  Average  weekly  hours  and 
hourly  earnings  in  selected 
companies  manufacturing 
beet  sugar,  U.S.A.,  1951 


Plant 

Average 

weekly 

hours 

Average 

hourly 

earnings 

A  .  . 

a/) 

(1/) 

B  .  . 

a/) 

O/) 

C  .  . 

37.1 

$  1.567 

D  .  . 

51.6 

1.U91* 

E  .  • 

a/) 

(!/) 

F  .  . 

1*2.0 

1.638 

1/  Not  available. 


requirements o  He  must  also  make  al¬ 
lowances  for  deficiency  or  surplus 
in  inventories,  changes  in  popula¬ 
tion,  and  changes  affecting  demand. 
These  requirements  are  published  as 
quotas  for  sugar  producing  areas. 

Marketing 

Because  all  sugars  are  chemi¬ 
cally  identical,  beet  sugar  is  sold 
in  the  markets  of  this  country  in 
competition  with  sugar  refined  from 
raw  cane  sugar.  The  normal  marketing 
area  of  the  western  beet  sugar  in¬ 
dustry  extends  from  the  west  coast 
to  Chicago  and  south  into  Texas. 
Sugar  produced  in  the  North  Central 
States  is  marketed  in  the  local  areat 
In  the  eastern  seaboard  and  Gulf 
areas  the  market  for  beet  sugar  is 
absent,  because  it  comes  into  con¬ 
tact  with  competition  from  cane 
sugar. 

Refined  beet  sugar  moves  di¬ 
rectly  to  market  or  is  stored  in 
packages  in  warehouses  and  in  bulk 
storage  bin3.  Packaged  sugar  moves 
in  units  of  from  1  to  100  pounds, 


bulk  sugar  in  units  of  from  2,000 
pounds  to  carloads  of  100,  000 
pounds.  The  mode  of  moving  sugar  to 
market  is  by  rail  and  truck  from  the 
factory  warehouses. 

Sugar  inventory  is  at  a  maximum 
at  the  close  of  the  operating  season. 
From  the  end  of  the  campaign  to  the 
beginning  of  the  next  campaign  the 
sugar  inventory  is  gradually  liqui¬ 
dated  through  sales.  These  inven¬ 
tories  must  supply  the  market  until 
the  beginning  of  the  processing  of 
the  next  beet  crop.  About  20  to  25 
percent  of  the  new  sugar  is  sold  in 
the  calendar  year  in  which  it  is 
made— between  October  and  January. 
The  other  75  or  80  percent  is  mar¬ 
keted  during  the  following  9  months. 

Unsold  sugar  from  the  previous  cam¬ 
paign  places  a  burden  on  the  follow¬ 
ing  year’s  inventory  with  respect  to 
sales , 

Although  wholesalers  and  indus¬ 
trial  consumers  may  buy  their  sugar 
directly  from  the  processors,  most 
of  the  refined  sugar  distributed  in 
the  United  States  is  sold  through 
independent  brokers  whose  principal 
sales  outlets  are  wholesale  grocers, 
manufacturers,  and  chain  stores. 

Because  beet  sugar  cannot  be 
sold  at  a  higher  price  then  that 
charged  by  cane  sugar  processors, 
the  base-point  system  and  the  actual 
methods  of  price  quotation  with  a 
small  differential  of  l/5  cent  a 
pound  determine  the  delivered  price 
of  beet  sugar. 

Unionism  in  Beet  Sugar  Industry 

Workers  of  the  beet  sugar  indus¬ 
try  are  organized  under  the  Beet 
Sugar  Federal  Labor  Unions  and  affil¬ 
iated  with  the  International  Council 
of  Sugar  Workers  of  the  American 
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Table  15.  Number  of  establishments,  number  of  wage  earners,  wages  paid,  and 
value  of  products  in  the  beet  sugar  industry  U.S. A.,  1899-1947  1/ 


Year 

Number  of 
establish¬ 
ments 

Number  of 
wage  earners 
(yearly  average) 

Total  wages 
and  sala¬ 
ries  paid 

Value  of 
products 
shipped 

Percentage 
wages  to 
value  of 
product 

1899  .  . 

30 

2,320 

$1,1(1(9,000 

$7,32U,ooo 

19.78 

190ii  .  . 

51 

U,726 

3,1(91,000 

2lt,39U,000 

1U.31 

1909  .  . 

58 

8,388 

6,578,000 

U8, 122,000 

13.67 

1921  .  . 

92 

16,008 

27,61(3,000 

139,110,000 

19.87 

1929  .  . 

82 

8,91(3 

12,819,000 

108,553,000 

11.81 

1935  .  . 

77 

10,798 

12,532,000 

82,000,000 

15.28 

1 939  .  . 

85 

12,32U 

16,U08,000 

117,000,000, 

H(.02 

19U7  .  . 

7U 

13,1(12 

35,569,000 

262,872,000 

13.53 

1/  19U7  Census  of  Manufacturers:  Sugar:  Confectionery  and  Related 

Products,  p.2. 


Federation  of  Labor.  The  first  local 
in  the  industry  was  chartered  on 
September  18,  1933.  Since  that  time 
the  number  of  unionized  plants  has 
steadily  increased,  and  as  of  March 
1951  there  were  67  such  locals  char¬ 
tered  in  the  78  establishments  of 
the  industry.  The  rate  of  growth  has 
fluctuated  over  the  period.  From 
1933  until  1937  only  8  locals  had 
been  chartered  in  the  industry.  Be¬ 
tween  1937  and  1938,  however,  the 
number  of  plants  organized  increasing 
by  25,  and  between  1938  and  1950  only 
3U  plants  were  unionized. 

The  seasonality  of  the  industry 
is  one  of  the  chief  reasons  it  has 
taken  the  sugar  workers  a  long  time 
to  unionize.  The  sugar  process  cam¬ 


paign  usually  extends  from  October 
through  January.  With  the  end  of  the 
campaign,  the  labor  force  is  consid¬ 
erably  reduced  leaving  only  a  cadre 
consisting  of  supervisors  and  main¬ 
tenance  employees.  In  its  1951  re¬ 
port,  the  Sugar  Division  of  the  CIO 
explicitly  gave  this  reduction  in 
force  as  its  reason  for  not  organiz¬ 
ing  the  workers  in  this  industry. 

The  material  concerning  labor 
management  agreements  presented  in 
the  following  pages  and  tabulated  in 
Appendix  I  can  be  interpreted  as 
representing  generally  the  contents 
of  the  labor- management  agreements 
in  the  beet-industry  areas  of  the 
West  Coast,  Rocky  Mountains,  and  of 
the  North  Central  States. 
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Fig,  2i|  Refined  sugar  consumption,  selected  countries,  191*8. 
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Table  16.  Monthly  salary  by  indirect  occupation  in  5  selected  plants, 
U.  S.  A.,  1962 


Classification 

Monthly  salary  in  plant 

A 

B 

C 

D 

F 

Chief  electrician  . 

&35U.61* 

$350.00 

$1*16.00 

1350.00 

$1*16.00 

Beet  end  foremen  . 

3l*l*.2l* 

338.00 

387.00 

338.00 

387.00 

Sugar  end  foremen  . 

3l*l*.2l* 

338.00 

387.00 

338.00 

387.00 

Sugar  boilers  . 

336.96 

328.00 

381.00 

328.00 

381.00 

Machinist-shop  .  . 

336.96 

31*3.00 

376.00 

31*3.00 

376.00 

Instrument  man  . 

336.96 

—  — 

Agricultural  shop  foreman  .  . 

336.96 

— 

— 

— 

— 

Warehouse  foreman  . 

336.96 

— 

— 

— 

— 

House  mechanics  . 

332.80 

333.00 

376.00 

333.00 

376.00 

Welders  .  . 

329.68 

— 

— 

— — 

— 

Electricians  . 

328.61* 

381.00 

381.00 

Boilerhouse  foremen  .  .  .  .  . 

316.68 

— 

— 

— — 

Assistant  chemists  . 

313.66 

305.00 

379.00 

305.00 

379.00 

Draftsmen  . 

296.92 

— 

— 

— 

Extra  station  men  (over  3  yr s.) 

29U.81* 

— 

331*.  00 

— 

33h.OO 

Belt  dump  repairmen  . 

293.80 

•mmm 

Storekeeper  . 

290.68 

— 

350.00 

— 

350.00 

General  foreman  . 

— 

360.00 

— 

360.00 

— 

Shop  foreman  . 

— 

350.00 

— 

35o.oo 

— 

Boilerhouse  foreman  -  first  . 

— 

333.00 

3So.oo 

333.00 

350.00 

Electrician  -  first  . 

mmmm 

333.00 

mmmm 

333.00 

mmmm 

Crane  operator  -  first  .... 

— 

333.00 

331*.  00 

333.00 

331*.  00 

Shift  mechanic  -  first  class  . 

— 

3U3.00 

— 

31*3.00 

-- 

Pipefitter  -  first  . 

— 

333.00 

— 

333.00 

mmmm 

Carpenter  . 

— 

333.00 

376.00 

333.00 

376.00 

Welder  -  first  . 

333.00 

376.00 

333.00 

376.00 

Blacksmith  ...  . 

— 

333.00 

350.00 

333.00 

350.00 

Boilerhouse  foreman  -  second  . 

— 

322.00 

— — 

322.00 

—— 

Pulp  drier  foreman  . 

— 

313.00 

381.00 

313.00 

381.00 

Sugar  warehouse  foreman  ... 

— 

301.00 

— 

301.00 

— 

Pulp  warehouse  foreman  .... 

289.00 

289.00 

Yard  foreman  . 

— 

289.00 

331*. 00 

289.00 

331*.  00 

Assistant  chemist  for  waste  water 

— 

285.00 

— — 

285.00 

__ 

Assistant  storekeeper  .... 

— 

272.00 

275.00 

272.00 

275.00 

Steffens  house  foreman  .... 

381.00 

381.00 
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Table  1 6.  Monthly  salary  by  Indirect  occupation  in  5  selected  plants, 
U.S.A.,  1952 — Continued 


Monthly  salary  in  plant 


A 

B 

c 

D 

F 

Second  assistant  chemist  .  •  . 

mmmm 

mmmm 

#358.00 

$358.00 

Second  electrician  . 

~ 

— 

332.00 

— 

332.00 

Millwright  .  • 

— 

— 

Uoo.oo 

Uoo.oo 

Beltman . . 

— 

— 

332.00 

— 

332.00 

— 

376.00 

— 

376.00 

Refrigeration  engineer  .... 

— — 

mmmm 

372.00 

— 

372.00 

Ice  machine  operator  ..... 

— 

mmmm 

350.00 

— 

350.00 

Students  . 

— 

— 

289.00 

— 

289.00 

Truck  mechanics  . 

— — 

320.00 

320.00 

Agreements  generally  run  from 
August  1  to  July  31  of  the  following 
year.  When  in  effect,  these  agree¬ 
ments  shall  remain  in  force  and  be 
binding  upon  the  parties  for  the 
period,  during  which  time  employers 
agree  to  meet  all  obligations  and  pay 
schedules  explicitly  stated  in  the 
contract.  Obligations  binding  the 
union  are  such  that  there  will  be 
neither  work  stoppage  nor  curtailment 
of  production  in  any  way  by  strikes, 
walk-outs,  or  willful  malingering. 

Most  plants  are  union  shops.  Em¬ 
ployers  agree  that  employees  who 
are  subject  to  the  provisions  of  the 
respective  agreements  and  who  are  not 
already  members  of  the  union  shall 
make  application  to  the  union  within 
30  days.  Failure  to  join  the  union 
at  the  end  of  this  period  renders  the 
employee  liable  for  discharge.  Em¬ 
ployers  assume  the  responsibility  of 
collecting  union  dues  from  their  em¬ 
ployees  on  behalf  of  the  unions. 
Moreover,  employers  shall  not  dis¬ 
charge  or  discriminate  against  an 
employee  for  union  activities,  up¬ 
holding  union  principles,  or  serving 
on  a  committee  of  the  union  or  of 
any  AFL  organization. 


The  wage  structure  of  the  indus¬ 
try  is  characterized  by  the  use  of 
the  time-rate  method  of  wage  deter¬ 
mination  -  the  predominance  of  single 
scales  by  occupation  within  plants, 
and  the  widespread  use  of  collective 
bargaining  in  rate  determination  are 
the  rule.  Incentive  methods  of  pay 
and  piece  work  are  notably  absent. 
The  wage  rates  named  in  the  specific 
agreements  are  minimum  wages  and  are 
not  in  any  way  considered  to  be  an 
upper  limit  in  the  rates. 

In  addition  to  the  exclusive  use 
of  time  rates,  single  rates  are  es¬ 
tablished  for  groups  of  occupations 
including  those  that  are  technical. 
Moreover,  the  tendency  is  for  these 
wage-rate  differentials  between  groups 
to  be  less  and  less  pronounced,  ap¬ 
proaching  a  homogeneous  wage-rate 
condition.  In  table  16  occupations 
and  time  rates  are  tabulated  for 
five  selected  plants. 

Related  wage  practices  such  as 
shift-pay  differential,  have  been 
absent  in  all  wage  contracts  except 
on  the  west  coast.  Other  fringe  ben¬ 
efits  like  paid  vacations,  paid  hol¬ 
idays,  overtime  rates,  sick  benefits. 
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Table  17.  Beet  sugar  and  total  sugar  deliveries,  by  type  of  product  or 
business  of  buyer,  if.S.A.,  1951 


(In  cvt.) 


Product  or  business 
of  buyer 

Beet  sugar 
deliveries 

Total  sugar 
deliveries 

Total  deliveries  . 

30,296,562 

138,879,169 

Bakery,  cereal,  and  allied  products 

4,264,056 

12,444,449 

Confectionery  and  related  products 

2,675,390 

12,450,059 

Ice  cream  and  dairy  products  .... 

1,530,648 

5,140,380 

Beverages  . 

2,721,795 

14,404,373 

Canned,  bottled,  frozen  foods; 

jams,  jellies,  preserves  .  .  •  •  . 

3,458,450 

11,165,275 

Multiple  and  all  other  food  uses  #  . 

1,010,551 

4,925,558 

Nonfood  products  . . 

18,940 

793,859 

Hotels,  restaurants,  institutions 

70,593 

575,529 

Wholesale  grocers,  jobbers,  sugar 
dealers  . . 

11,134,612 

54,217,502 

Retail  grocers,  chain  stores, 

super  markets  .<> . .  # 

2,834,950 

20/514,977 

All  other  deliveries,  including 
deliveries  to  Government  agencies 

576,577 

2,247,208 

Deliveries  in  consumer- size  packages 
(less  than  100  pounds)  . 

7,712,805 

V 

50,595,077 

Source:  Sugar  Report  No0  15,  Production  and  Marketing  Administration, 
U.  S.  Department  of  Agriculture,  April  9 ,  1952* 


pensions,  and  free  services  are  pro¬ 
vided  in  the  workers*  agreements© 
Table  Ic  in  appendix  I  indicates  the 
extent  of  these  benefits# 

Although  in  recent  years  there 
has  been  a  growing  preoccupation  for 
American  unions  to  provide  for  elab¬ 
orate  hospitalization,  insurance, 
and  pension  plans  in  collective  bar¬ 
gaining  agreements  for  all  workers 
because  of  the  brief  period  of  em¬ 
ployment,  it  is  virtually  impossible 
to  incorporate  such  extensive  bene¬ 
fits  in  the  agreements  of  beet  sugar 
industry  workers,  except  for  the 
year-round  employees#  Nevertheless, 
the  sugar  unions  are  pressing  for 
some  kind  of  plans,  and  the  industry 
^eons  receptive  to  them# 


Enployer-union  cooperation  is 
furthered  between  employer  and  an- 
ployee  by  providing  union  represen¬ 
tation  on  the  safety  committee  of 
each  plant* 

In  most  beet  sugar  agreements, 
management *s  right  to  institute 
technological  changes  is  explicitly 
stated  in  writing.  The  following 
statement  is  found  in  the  agreements. 
"The  employer  shall  be  free  at  his 
discretion,  and  without  interference 
from  the  Union,  to  introduce  labor- 
saving  devices  or  new  processes, 
provided  they  are  not  inimical  to  the 
safety  and  health  of  the  employees." 
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Adjustment  to  Technological  Change 

Labor  and  management  in  the 
United  States  have  always  been  faced 
with  problems  arising  from  changes 
in  processes  and  the  introduction  of 
new  machinery.  The  problems  gener¬ 
ally  include  determination  of  earn¬ 
ings,  workloads,  work  schedules, 
displacement  of  special  skills  by 
new  machinery  and  methods,  and,  in 
some  cases,  actual  displacement  of 
workers.  Over  the  past  25  years, 
with  the  more  rapid  growth  of  labor 
unions,  adjustments  and  solutions  to 
these  problems  have  been  reached  in 
many  instances  on  a  case-by~case 
basis  as  a  result  of  negotiations 
between  the  two  parties.  The  success 
of  the  solutions  and  adjustments  has 
depended  almost  entirely  on  the  at¬ 
titudes  and  procedures  with  which 
labor  and  management  approached  each 
case  and  only  incidentally  on  the 
technical  details  of  the  change  it¬ 
self. 

Moreover,  negotiations  over 
technological  change  in  many  fields 
of  manufacturing  indicate  that  the 
experience  gained  from  a  case  in  one 
industry  is  applicable  to  problems 
of  change  in  other  industries.  Con¬ 
sequently,  the  methods  and  ideas 
developed  in  negotiations  over  tech¬ 
nological  change  are  used  in  many 
industries  in  addition  to  the  one  in 
which  a  problem  first  appeared. 
Technical  details  concerning  machines, 
processes,  and  conditions  of  employ¬ 
ment  still  require  agreement  on  a 
case  basis  within  the  framework  of 
ideas  and  methods  handed  down  fran 
past  experience. 

The  examples  of  adjustment  to 
technological  change  that  follow  have 


been  selected  because  of  the  tech¬ 
niques  and  procedures  they  illus¬ 
trate,  without  regard  to  the  industry 
in  which  they  occurred. 

Example  A  7/ 

The  union  has  not  challenged 
management's  right  to  introduce  new 
machinery  or  methods  or  to  set  the 
speed  of  work,  in  part  because  the 
stability  of  employment  and  the  grad¬ 
ual  expansion  of  the  industry  have 
not  threatened  the  security  of  the 
individual  worker.  At  the  same  time, 
most  of  the  improvements  have  made 
the  work  easier  and,  because  of  in¬ 
creased  mechanization,  some  have  re¬ 
sulted  in  higher  job  rates  under  a 
job  evaluation  program  which  places 
emphasis  on  responsibility.  Manage¬ 
ment  has  also  retained  tne  right  to 
hire,  partly  because  the  slow  inflow 
of  new  workers  has  constituted  no 
threat  to  the  unions.  Nor  have  the 
unions  sought  to  represent  the  fore¬ 
men,  partly  because  the  foremen  were 
no  threat  to  the  unions  because  of 
the  generally  favorable  attitude  of 
management  toward  the  unions. 

Certainly,  management  in  pulp 
and  paper  no  longer  enjoys  unre¬ 
stricted  powers.  It  has  yielded  its 
traditional  rights  chiefly  in  those 
fields  now  generally  conceded  to  be 
subject  to  collective  bargaining: 
wages,  hours,  vacations,  and  the 
like.  Only  in  the  joint  safety  pro¬ 
gram  has  it  gone  beyond  the  customary 
boundaries.  Management  has  retained 
the  essential  right  to  direct,  and 
the  necessary  powers  to  operate  ef¬ 
ficiently  -  the  right  to  hire,  to 
discharge  for  cause,  to  promote  partly 
on  the  basis  of  efficiency,  to  change 
methods  and  machines,  to  set  output 


7/  Abstracted  from  Case  Study  No.  1,  Crown  Zellerbach  Corp.  and  the 
Pacific  Coast  Pulp  and  Paper  Industry;  Causes  of  Industrial  Peace,  National 
Planning  Association. 
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standards,  to  exercise  sole  control 
over  foremen,  and  to  have  work  pro¬ 
ceed  without  interruption.  At  the 
same  time,  consultation  with  the 
unions  has  been  widely  practiced  and 
management  has  discussed  many  prob¬ 
lems  with  them  on  which  it  has  the 
sole  discretion  to  make  decisions. 
Almost  without  exception,  plant  man¬ 
agers  assert  that  time  spent  in  con¬ 
ference  with  union  representatives 
is  not  a  grudging  concession  but  a 
real  investment  paying  steady  divi¬ 
dends  . 

If  sovereignty  of  management 
means  retaining  those  powers  essen¬ 
tial  to  the  achievement  of  quantity 
and  quality  of  production,  then 
little,  if  any,  real  impairment  of 
it  has  taken  p).ace. 

Example  B  8/ 

Steelworkers,  in  common  with 
all  other  Americans,  naturally  wel¬ 
come  increasing  labor  productivity, 
if  only  because  they  realize  that  it 
augments  the  fund  from  which  higher 
living  standards  ■‘may  be  realized. 
Yet  increasing  labor  productivity, 
whether  reflecting  technological  im¬ 
provements  or  more  effective  human 
teamwork,  also  arouses  the  worker* s 
natural  fear  of  demotion  or  displace¬ 
ment.  The  steel  industry  has  not  yet 
solved  this  long-standing  human  prob¬ 
lem  or  even  approached  it  as  broadly 
as  has  the  automobile  industry  in 
the  General  Motors  contract  of  1950, 

Nevertheless,  both  management 
and  union  leaders  at  Minnequa  are 


making  a  sincere  effort  to  minimize 
the  adverse  effects  on  workers  of 
introducing  modernized  and  improved 
mechanical  and  human  teamwork  proc¬ 
esses.  This  is  reflected  in  the  care 
with  which  incentives  arrangements 
and  seniority  problems  were  handled 
when  a  new  Morgan  rod  mill  was  in¬ 
stalled  at  the  Minnequa  plant  in 
19ii9.  9/  The  same  case  illustrates 
the  painstaking  attention  which  is 
given  to  the  classification  of  jobs 
involving  new  processes.  Technolog¬ 
ical  displacement  was  handled  by  the 
parties  in  conformance  with  a  sub¬ 
section  of  the  contract* s  seniority 
clause,  which  outlines  a  procedure 
of  mutuality  in  the  instance  of  in¬ 
terplant  transfers  required  by  addi¬ 
tions  of  new  plants  and  discontinu¬ 
ance  of  other  plants. 

After  the  new  mill  was  put  into 
operation  following  the  voluntary 
shift  of  workers  from  the  old  rod 
mill,  unexpected  problems  had  to  be 
resolved,  and  these  were  still  being 
straightened  out  8  months  after  in¬ 
stallations  had  been  completed.  The 
mill  not  only  ran  at  partial  capacity 
for  some  time,  but  also  job  classi¬ 
fications  were  tentative,  and  incen¬ 
tive  standards  were  temporarily  held 
in  abeyance,  with  retroactive  pay  to 
be  based  on  production  records  from 
the  time  the  mill  started. 

The  union  accepted  the  company* s 
tentative  job  classifications  with 
the  understanding  that  time  would  be 
allowed  for  workers  to  become  fully 
acquainted  with  their  work.  This 
involved  no  demotions,  but  take-home 


8/  Abstracted  from  Case  Study  No.  9,  Minnequa  Plant  of  Colorado  Fuel  and 
Iron  Corporation  and  two  locals  of  United  Steelworkers  of  America;  Causes  of 
Industrial  Peace,  National  Planning  Association 

9/  Ibid.  See  discussion  in  chapter  V,  p.  50. , 
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pay  was  decreased  in  those  instances 
where  incentive  earnings,  temporarily 
held  in  abeyance,  would  have  exceeded 
hourly  rates.  This  was  offset  to 
some  extent  when  the  10-hour  shifts 
were  adopted,  with  the  contract  pro¬ 
viding  for  overtime  premiums  far  work 
in  excess  of  8  hours. 

In  approaching  the  comprehensive 
task  of  establishing  job  classifica¬ 
tions  for  the  new  mill,  the  initial 
step  of  management  and  the  union  was 
to  reach  agreement  on  job  descrip¬ 
tions.  Then  followed  a  re-examina¬ 
tion  of  the  company *s  tentative 
classifications  in  the  light  of  the 
agreed-upon  job  descriptions.  Based 
on  the  30  labor  grades  established 
by  the  national  committee  studying 
wage  inequities,  a  method  of  pooled 
judgment  was  applied  in  an  attempt 
to  classify  the  jobs,  as  mutually 
defined,  into  corresponding  labor 
grades.  Although  the  contract  pro¬ 
vides  that  in  cases  of  disagreement 
the  company  may  proceed  unilaterally  , 
subject  to  later  appeals  through  the 
grievance  procedure,  every  effort 
was  made  to  reach  agreement  by  this 
method  of  pooled  judgment  which  drew 
on  practices  in  comparable  situations 
in  other  plants  and  in  the  industry 
generally.  Of  23  classifications 
discussed  in  April  1950,  10  were  ac¬ 
cepted  by  the  union  without  dispute, 
the  company  made  concessions  on  7, 
and  the  union  provisionally  withdrew 
objections  on  the  remaining  6.  The 
outcome  was  that  many  workers  were 
upgraded,  owing  to  the  fact  that  some 
jobs  which  were  reclassified  affected 
relatively  large  concentrations  of 
workers.  An  example  was  the  flying 
shear  job,  which  was  raised  from 
labor  grade  9  to  labor  grade  10  in  a 


mutual  attempt  to  harmonize  the  new 
rod-mill  rates  with  rates  generally 
paid  for  like  or  similar  work.  In 
all  of  this  processing  the  union  did 
not  waive  its  contractual  rXgat  for 
reconsideration  in  the  light  of  fur¬ 
ther  information  or  living  experience. 

Essentially  the  same  mutuality 
exists  at  Mi'nnequa  in  the  classifi¬ 
cation  of  new  jobs  as  in  the  reclas¬ 
sification  of  old  jobs  affected  by 
technological  change  or  organization¬ 
al  flow  changes.  In  all  such  pro¬ 
ceedings  the  company* s  position  is 
based  on  data  prepared  by  the  indus¬ 
trial  engineering  staff.  The  union 
in  its  turn  acts  directly  through 
its  committee  on  wage  inequities 
rather  than  indirectly  through  thfe 
grievance  procedure.  Sometimes  the 
advice  of  the  United  Steelworkers* 
wage  experts  is  also  sought.  Thus, 
both  union  and  management  handle  the 
difficult  job  of  dealing  with  ever- 
changing  job  content  on  a  high  fac¬ 
tual  level. 

This  is  a  long  step  forward 
from  the  old  days  in  the  steel  mills, 
with  their  scattered  wage  rates.  To¬ 
day  the  industry  has  a  simplified, 
understandable,  and  comprehensive 
wage  structure  based  on  mutual 
agreement.  This  wage  structure  is 
by  no  means  rigid,  for  it  serves  only 
as  a  guide  to  the  classification  of 
particular  local  jobs.  Nor  is  it  a 
static  wage  structure,  for  the  par¬ 
ties  in  their  joint  wage  inequity 
committees  have  the  means  of  keeping 
abreast  of  changes  as  they  occur. 
The  existance  of  a  guiding  wage 
structure  and  of  arrangements  for 
applying  it  to  changing  conditions 
is  a  major  contribution  to  industrial 
peace. 
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APPENDIX  I:  SUPPLEMENTARY  INFORMATION 


Tabulated  in  tables  la,  lb,  and  Ic  are  the  job  classifi¬ 
cations,  wage  rates,  and  fringe  benefits  of  the  beet  sugar 
industry  workers  for  the  current  (1953)  year  as  determined 
by  Union-Management  negotiation*  The  classifications  listed 
in  table  la  are  the  specific  job  stations  for  the  technicians 
of  the  plants  who  are  generally  year-round  employees  of  the 
factory  and  whose  primary  function  during  the  intercampaign 
period  is  to  ready  the  plant  for  the  coming  campaign  season. 

Listed  in  table  lb  are  the  specific  job  stations  of  the 
workers  who  operate  the  production  end  of  sugar  making  during 
the  campaign  season:  these  jobs  become  nonexistent  for  the 
most  part  during  the  intercampaign  season  of  the  plant. 

Listed  in  table  Ic  are  the  fringe  benefits  of  the  work¬ 
ers  in  five  selected  beet  sugar  refineries.  The  benefits 
listed  in  this  table  can  be  interpreted  as  representing  the 
entire  beet  sugar  industry. 
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Table  la.  Hourly  rates  of  technicians  in  5  selected  beet  sugar  refineries, 
U.S.A.,  1952 


Classification 

Hourly  rate  in  plant 

A 

B 

c 

D 

F 

StS  •••••oeoeeoo 

$1.85 

$1,925 

$2.03 

$1,925 

$2.03 

W  e  lde  r  s  ...o«o..«..oo 

1.85 

— 

2.03 

— 

2.03 

Pipe  fitters  .  .  .  •  <>  .  „  0  •  •  » 

I.85 

— 

2.03 

— 

2.03 

Electricians 

1.85 

— 

2.03 

mm  mm 

2.03 

House  mechanics  ...co.... 

1.85 

— 

2.03 

— 

2.03 

Carpenters  (outside) 

1.85 

I.865 

2.03 

1.865 

2.03 

Boiler  room  foremen  „  <>••••  . 
Boiler  room  operators  (1  man  per 

1.745 

I.865 

1.865 

mm  mm 

Shift)  .....ooo««.oo 

1.745 

— 

— 

— 

— 

C  rane  operators . 

1.745 

— 

1.90 

— 

1.90 

Shovel  operators  . 

1.745 

mm  mm 

— 

— 

mmmm 

Extra  station  men . . 

1.655 

_ 

1.79 

_  _ 

1.79 

Locomotive  engineers  •  .  .  .  »  •  • 

1.625 

1.71 

1.79 

1.71 

1.79 

Assistant  boiler  room  foremen  .  . 

1.605 

1.775 

— 

1.775 

-- 

Belt  men 

1.605 

1.71 

1.79 

1.71 

1.79 

Assistant  electricians  ...... 

1.605 

-- 

1.79 

— 

1.79 

House  mechanics  (second  class)  •  • 

1.605 

1.71 

_ _ 

1.71 

_  _ 

Sugar  truck  driver  .....oo* 
Assistant  sugar  boiler  (2  years 

1.605 

mmmm 

1.79 

mm  mm 

1.79 

and  over) . . 

1.575 

— 

— 

— 

— 

Assistant  chemists . .  • 

lo55 

1.60 

1.79 

1.60 

1.79 

Assistant  sugar  warehouse  foremen 

1.52 

-- 

-- 

— 

mm  mm 

Sacking  station  head  . 

1.52 

_ — 

_  _ 

— 

Power  house  foreman . .  . 

1.52 

— 

-- 

— 

— 

Stationary  engineers  . 

1.46 

— 

— 

— 

mm  mm 

Special  chemists . . 

1.46 

1.495 

1.79 

1.495 

1.79 

Truck  drivers  (beet  trailer)  ... 

1.43 

-- 

mm  mm 

— 

mm  mm 

Chief  electrician  . 

1.945 

mm  _ 

1.945 

mmmm 

Shop  foreman . .  . 

-- 

1.945 

-- 

1.945 

— 

Shift  mechanic  (first  class)  ... 

mm  mm 

1.925 

mm  mm 

1.925 

— 

1.89 

-- 

1.89 

— 

Sugar  end  foremen  .  .  .  .  .  •  .  * 

1.89 

— 

1.89 

-- 

First  electricians . .  .  • 

—  — 

1.865 

1.865 

—  _ 

First  crane  operators . . 

— 

1.865 

-- 

1.865 

mm  mm 

First  house  mechanic . .  . 

-- 

1.865 

— 

1.865 

mm  rnm 

First  pipefitter . .  •  • 

— 

1.865 

— 

I0865 

— 

First  welder  •  *  . 

mm  mm 

I0865 

— 

1.865 

—  — 
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Table  la.  Hourly  rates  of  technicians  in  5  selected  beet  sugar  refineries, 
U .  S .  A  .  ,  1952  — C  ontinued 


Hourly  rate  in  plant 


C las  s if icat ion 

A 

B 

C 

D 

F 

Blacksmith  . 

$1,865 

$2.03 

$1,865 

$2.03 

Sugar  boiler  . . . 

— 

1.85 

1.79 

I.85 

1.79 

Pulp  drier  foreman . . 

— 

1.745 

-- 

1.745 

— 

C 12  H22  Oil  warehouse  foreman  .  0 

— 

1.69 

1.79 

I.69 

1.79 

Head  assistant  chemist  . 

—  m 

1.71 

— 

1.71 

— 

Pulp  warehouse  foreman  .....  . 

rmmm 

1.625 

_  mm 

1.625 

Yard  foremen  . 

— 

1.625 

1.79 

1.625 

1.79 

Assistant  storekeeper  ...... 

— 

1.50 

— 

1.50 

— 

Second  electricians  ....... 

— 

1.71 

— 

1.71 

— 

Second  cranemen  . 

— 

1.71 

-- 

1.71 

-- 

Second  pipefitters  ..  . 

— 

1.71 

— 

1.71 

-  — 

Second  welders  ••  . 

-- 

1.71 

mm 

1.71 

-- 

Yard  and  team  .  .  . 

-- 

1.655 

— 

1.655 

— 

Turbine  operator  . 

— 

1.63 

— 

1.63 

— 

Utility  foreman  . 

mm  mm 

1.625 

— 

1.625 

— 

Utility  man  .  ...  ...  ...  . 

_  _ 

1.60 

mm  mm 

1.60 

mm  mm 

Mechanic  helper  -  first  •  •  .  •  • 

— 

1.60 

— 

1.60 

-- 

Apprentice  sugar  boiler  •  .  •  •  • 

— 

1.495 

— 

1.495 

— 

Pulp  drier  fireman . . 

— 

1.47 

— 

1.47 

— 

Boiler  house  fireman  .  .....  . 

— 

1.47 

— 

1.47 

— 

Head  battery  .  .........  . 

__ 

1.465 

__ 

1.465 

_  _ 

Assistant  yard  foreman . . 

1.465 

— 

1.465 

— 

Assistant  warehouse  foreman  - 
year-round  sugar  and  pulp  ... 

1.525 

1.525 

mmmrn 

Assistant  warehouse  foreman  - 
campaign 

«■>  — 

1.465 

mm  -m 

1.465 

Cement  men  . . . 

— 

— 

2.03 

mm 

2.03 

Operating  foremen  ........ 

__ 

2.03 

_  — 

2.03 

Ice  machine  operators  . 

— 

— 

1.90 

-- 

1.90 

Caterpillar  tractor  operator  ... 

-- 

— 

1.79 

-- 

1.79 

Fireman  (boiler  house)  ...... 

— 

— 

1.79 

-- 

1.79 

Handymen  or  minor  mechanics  ... 

— 

— 

1.79 

— 

1.79 

Beet  laboratory  foremen  ..... 

__ 

_  _ 

1.79 

1.79 

P&ill'bOI'B  •••oooooeoeoe 

— 

— 

1.79 

mm  mm 

1.79 

Truck  mechanic  „  .  .  . . . 

— — 

1.79 

— 

1.79 

Table  lb*  Hourly  rates  by  production  workers  in  5  selected  beet  sugar 
refineries,  U.  S.  A*,  1952 


Classification 

Hourly  rate  in  plant 

A 

B 

4 

c 

D 

F 

Battery  operators  •  •  •  • 

• 

• 

• 

• 

• 

• 

• 

$1.14* 

tula 

*1.61* 

Si.ia 

$1.61* 

Carbonators  .»•.... 

• 

• 

• 

• 

• 

• 

• 

1.1*1* 

i.ia 

1.61* 

i.)a 

1.61* 

Centrifugal  foremen  •  •  • 

• 

. 

• 

• 

• 

• 

• 

1.1*1* 

i.)*i 

— 

i.ia 

— 

Cooler  operators  •  •  •  • 

• 

• 

• 

• 

• 

• 

• 

1.1*1* 

i.ia 

1.61* 

i.ia 

1.61* 

1.1*1* 

mm  mm 

1.61* 

—— 

1.61* 

Factory  beet  dump  foremen 

• 

• 

# 

• 

0 

• 

• 

1.1*1* 

1.31 

1.5l 

1.31 

l.5l 

Filter  foremen  •  •  •  •  • 

• 

• 

• 

• 

• 

• 

• 

1.1*1* 

i.ia 

1.61; 

i.ia 

1.61* 

Head  flume rs  ...... 

• 

• 

• 

• 

• 

• 

. 

1.1*1* 

— 

l.5l 

— 

l.5i 

Kiln  operators  .  •  •  •  • 

• 

• 

• 

• 

# 

• 

• 

1.1*1* 

— 

1.61* 

— 

1.61* 

Knife  setters  •  ••••• 

0 

• 

• 

• 

• 

• 

• 

1.1*1* 

i.ia 

1.61* 

i.ia 

1.61* 

Sacking  station  heads  •  • 

• 

. 

• 

• 

• 

• 

• 

1.1*1* 

1.355 

1.355 

Sugar  stacker  heads  •  •  • 

» 

• 

• 

• 

• 

• 

• 

1.1*1* 

— 

1.61* 

— 

1.61* 

Tare  room  foremen  •  «  .  . 

• 

• 

• 

• 

• 

• 

• 

1.1*1* 

— 

1.61* 

— 

1.61* 

Yard  foremen  .  «  •  •  •  « 

• 

• 

« 

• 

• 

• 

• 

1.1*1* 

— 

— 

— 

— 

Assistant  crane  operators 

• 

• 

• 

. 

• 

• 

• 

1.35 

— 

— 

— 

— 

Beet  dump  repairmen  helpers 

• 

« 

• 

• 

• 

• 

1.35 

— 

— 

— 

Beet  flume rs  •  «•••• 

• 

• 

. 

. 

• 

• 

• 

1.35 

1.31 

i.ia 

1.31 

1.1*1 

Beet  washer  and  trash  rolls 

• 

• 

• 

• 

• 

• 

1.35 

— 

— 

— 

— 

Cell  dumpers  .••••• 

• 

. 

• 

• 

• 

• 

• 

1.35 

1.31 

i.5l 

1.31 

l.5l 

Cell  fillers  •  ••••• 

• 

• 

• 

• 

• 

• 

• 

1.35 

1.31 

l.5i 

1.31 

i.5i 

Engine  operators  •  •  •  • 

• 

• 

• 

• 

• 

• 

• 

1.35 

mrnrn 

1.61* 

__ 

1.61* 

Factory  dump  operators  • 

• 

# 

• 

• 

« 

• 

• 

1.35 

1.27 

i.ia 

1.27 

i.ia 

Factory  dump  ta remen  •  • 

• 

• 

• 

• 

• 

t 

• 

1.35 

1.2? 

i.5i 

1.27 

i.5i 

Factory  piler  operators  . 

• 

# 

• 

• 

• 

• 

• 

1.35 

— 

i.5i 

— 

i.5i 

Filter  helpers  .  .  .  .  • 

• 

« 

• 

• 

• 

e 

• 

1.35 

1.21* 

i.5i 

1.21* 

i.5i 

Generator  room  helpers  • 

• 

• 

• 

• 

• 

• 

• 

1.35 

__ 

__ 

Granulators  (double)  •  . 

• 

• 

• 

• 

• 

• 

• 

1.35 

1.31 

i.5i 

1.31 

1.51 

Knife  filers  •  ••••• 

• 

• 

« 

• 

• 

• 

• 

1.35 

1.31 

i.5i 

1.31 

i.5i 

Laboratory  benchmen  .  .  . 

• 

• 

• 

• 

• 

• 

• 

1.35 

— 

1.61* 

— 

1.61* 

Mechanics  helpers  «  .  .  . 

• 

# 

• 

• 

• 

# 

• 

1.35 

1.355 

1.61* 

1.355 

1.61* 

Oilers  ««.««*..« 

• 

• 

• 

• 

# 

• 

• 

1.35 

1.355 

1.1*1 

1.355 

i.ia 

Pulp  firemen  •  ••••• 

• 

• 

• 

• 

• 

. 

• 

1.35 

— 

1.61* 

— 

1.61* 

Pulp  stacker  heads  •  •  • 

• 

0 

• 

• 

• 

• 

• 

1.35 

1.31 

1.61* 

1.31 

1.61* 

Raymond  mill  men  «  •  •  • 

• 

• 

• 

• 

• 

+ 

• 

1.35 

— 

i.5i 

— 

i.5i 

Rock  and  coke  men  •  •  •  • 

• 

0 

• 

• 

e 

• 

• 

1.35 

1.27 

i.ia 

1.27 

i.ia 
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Table  Ib#  Hourly  rates  by  production  workers  in  5  selected  beet  sugar 
refineries,  U*  S.  A*,  1952— Continued 


Classification 

Hourly  rate  in  plant 

A 

B 

C 

D 

F 

Stacking  station  -  sugar  •  ••«.«.. 

$1.35 

$1.51 

TTT-T 

$i.5i 

Stoker  tenders  o...  ......... 

1.35 

— 

— 

— 

— 

Sulfur  station  ............. 

1.35 

$1.31 

— 

$1.31 

— 

Sugar  cutters  •  ••••••»•••«• 

1.35 

— > 

1.61* 

— 

1.61* 

Sugar  melters  ............. 

1.35 

1.31 

1.51 

1.31 

l.5l 

Sugar  truckers  and  handlers  •••••• 

1.35 

— 

.... 

Tare  laboratory  benchmen  •  •.•••«• 

1.35 

— 

i.5i 

— 

i.5l 

Truck  drivers  -  beet  .......... 

1.35 

1.31 

i.5i 

1.31 

l.5l 

Truck  mechanics  ............ 

1.35 

— 

— 

— 

— 

Vacuum  pan  helpers  • 

1.35 

1.31 

1.51 

1.31 

l.5l 

Water  tenders  • 

1.35 

1.31 

l.6k 

1.31 

1.61* 

Kiln  men  ................ 

— • 

— 

i.ia 

— 

i.ia 

Laundry  machines  (filter  cloths)  •  •  •  • 

— 

— 

1.1a 

— 

i.ia 

Pulp  press  men  ............. 

— 

— 

i.ia 

— 

i.ia 

Pulp  separator  ............. 

— 

— 

i.ia 

— 

i.ia 

Salvage  men  •••••••••••••• 

— 

•— 

i.ia 

— 

i.ia 

Skip  men  ................ 

— 

— 

i.ia 

— 

i.ia 

Tare  room  helpers  • 

— 

— 

1.1*1 

— 

i.ia 

Weighers  ................ 

— 

— 

i.ia 

— 

i.ia 

Wet  pulp  weigher  ............ 

— 

— 

i.ia 

— 

i.ia 

Supply  truck  driver  • 

— 

— 

l.5i 

-- 

i.5i 

Coal  handlers  (coal  fired)  ••••••• 

— 

i*ia 

— 

i.ia 

— 

Wet  hopper  and  car  unloading  foremen  .  • 

— 

1.355 

— 

1.355 

— 

Electrical  engines  and  turbines  •  •  •  • 

— 

1.355 

— 

1.355 

— 

Head  beet  feeder  •  ••••••••«•• 

— 

1.31 

mm  mm 

1.31 

— 

Filter  press  foreman  (thick  and  thin).  • 

— 

1.31 

— 

1.31 

— 

Kelly  filters  (Mason  City)  .•••••• 

— 

1.31 

— 

1.31 

— 

Centrifugals,  white,  raw,  interned  ... 

— 

1.31 

— 

1.31 

— 

Pan  floor  helpers 

— 

1.31 

mm  mm 

1.31 

— 

Pan  floor  helpers  and  crystalizers  ... 

— — 

1.31 

— 

1.31 

— 

Sugar  sacking  station,  weighing,  sewing, 
packaging,  powdered  sugar  o  .  •  .  •  . 

„ 

1.31 

1.31 

Pulp  driers,  pressmen,  weighing,  sack¬ 
ing,  sewing,  trucking,  stacking,  and 
loading  ....  ••••••••••• 

1.31 

1.31 

Pulp  drier  drum  men  •••••••••• 

— 

1.31 

— 

1.31 
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Table  lb*  Hourly  rates  by  production  workers  in  5  selected  beet  sugar 
refineries,  U*  S*  A.,  1952— Continued 


Classification 

A 

B 

C 

D 

F 

Sugar  warehouse,  trucking,  stacking. 

and  loading 

— 

$1.31 

— 

$1.31 

— 

Storeroom  floormen  (year-round)'  *  *  * 

— 

1.31 

— 

1.31 

— 

Second  carbonation,  measure  tank  and 

carbonation  helpers  •  •••••••• 

— 

1.31 

— 

1.31 

— 

Pan  floor  helpers  ••••••••••• 

— 

1.27 

— 

1.27 

— 

Crystallzer  men  ***o**o***** 

— 

1.27 

— — 

1.27 

— 

Centrifugals,  row  ••••••••••• 

— 

1.27 

— 

1.27 

__ 

Granulators,  single  *••«•••••• 

— 

1.27 

— 

1.27 

— 

Lime  Kiln  hoist,  2  kilns  *•••••• 

— 

1.27 

— 

1.27 

— 

Unloading  beets,  cars  and  truckers, 

car  cleaners 

— 

1.27 

— 

1.27 

— 

Pulp  drier  coal  and  cinder  man  *  *  *  * 

— 

1.27 

— 

1.27 

— 

Boiler  ho  use  ash  men  •••••••*• 

«>«■» 

1.21* 

mmmm 

1.21* 

Beet  washers  -  helpers  *••••••* 

— 

1.2l* 

— 

1.21* 

Beet  scales  «#•••••••••••« 

— 

1.2li 

— 

1.21* 

__ 

Pulp  pit  *••••••••••*••* 

— 

1.21* 

1.21* 

Predefication  tanks  ••••••••*• 

— 

1.21* 

— 

1.21* 

— 

Carbonation,  filtration,  pressmen. 

helpers,  tube  cleaners  •*••••* 

— 

1.21* 

__ 

1.21* 

Cloth  room  • 

— 

1.21* 

1.21* 

Laundry  • 

— 

1.21* 

— 

1.21* 

Battery  pit  • 

$1.27 

— 

$i.l*i 

$i.i*i 

Beet  conveyor  men  ••••••••••* 

1.27 

— 

1.1*1 

— 

l.iji 

Beet  receivers  *••••••••••* 

1.27 

i.l*i 

— 

i.ia 

Beet  scalers  • 

1.27 

1.31 

1.31 

Beet  washers  • 

1.27 

1.31 

1.51 

1.31 

i.5i 

Beet  washer  pit  *••••••••*** 

1.27 

1.1*1 

i.ia 

Bunker  men  ».««•.•••••... 

1.2? 

— 

— 

— 

Cooler  helpers  ••••••••••*• 

1.27 

Cooler  helpers 

1.27 

1.355 

i.i*i 

1.355 

1.1*1 

Crane  helpers  .  . . .  T  T 

1.27 

— 

__ 

Crystalizers 

1.27 

1.31 

i.5i 

1.31 

i.5i 

Crystalizers  helpers  . . * 

1.27 

1.31 

1.31 

Hourly  rate  in  plant 
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Table  lb.  Hourly  rates  by  production  workers  in  5>  selected  beet  sugar 
refineries,  U.  S.  A.,  195>2 — Continued 


oiabsjj.  xua  uiuii 

A 

B 

c 

D 

F 

Granulators  (single)  •  ••••••••• 

11.27 

$1.31 

mmrnm 

&.31 

Intake  or  ditch  men  •  ••••••••• 

1.27 

— 

— 

— 

— 

Knife  station  helpers  •  •••••••• 

1.27 

1.27 

$1.1*1 

1.27 

$1.1*1 

Laundry  machines  •  ••••••••••• 

1.27 

— 

1.61* 

— 

1.61* 

Molasses  sales 

1.27 

— 

— 

— 

— 

Pulp  drier  men  •  ••••••••.••• 

1.27 

— 

1.51 

— 

1.51 

Pulp  press  men . .  •  •  • 

lo27 

1.31 

1.51 

1.31 

1.51 

Pulp  weigher  •  •••<>••.  •••••• 

1.27 

mmtm 

l.5l 

— 

1.51 

Saccharate  mix  tanks  •  ••••••••• 

1.27 

1.31 

1.1*1 

1.31 

1.1*1 

Sample  carriers  (laboratory)  •••••• 

1.27 

1.21* 

1.1*1 

1.21* 

1.1*1 

Slacker  men  •  ••••••••••o.. 

1.27 

1.1*1 

i.ia 

Solution  tanks  •  •••••«•••••• 

1.27 

— 

1.1*1 

— 

i.ia 

Students  •  ••••••••••••••• 

1.27 

— 

i.ia 

— 

i.ia 

Sweepers  ••  .  •  •••.••• 

Trash  catcher,  rolls,  or  picking  table 

1.27 

— 

i.ia 

— 

i.ia 

men  • 

1.27 

1.21* 

1.1*1 

1.21* 

i.ia 

Truck  drivers  -  yard  • 

1.27 

1.1a 

1.1*1 

Truck  service  men  •  •  •  • . 

1.27 

— 

1.1*1 

— 

i.ia 

Warehouse  laborers  . . . 

1.27 

— 

— 

— 

— 

Yard  and  factory  laborers  . 

1.27 

— 

1.1*1 

-- 

i.ia 

Assistant  sugar  boilers  .  •  * 

— 

— 

1.61* 

— 

1.61* 

Sugar  checkers  • 

1.61; 

_ 

1.61* 

Storekeeper  •  ••••••••••••• 

— 

— 

1.61* 

— 

1.61* 

Beet  laboratory  raspman  •  ••••••• 

— 

— 

1.51 

— 

1.51 

Hydrate  and  cooler  solution  •  ••••« 

— 

— 

1.51 

— 

1.51 

Head  sweeper  •  •••••••••••»• 

— 

1.27 

1.51 

1.27 

i.5i 

Liquid  sugar  helper  and  loader  •  •  •  •  • 

— 

— — 

1.51 

1.51 

Miscellaneous  helpers  ••«•••••• 

— 

— 

1.51 

— 

1.51 

Oliver  dresser  • 

— 

— 

1.51 

— 

l.5i 

Liquid  sugar  operator  •  «••••••• 

— 

— 

1.61* 

— 

1.61* 

Vortex  pot  operators  •  ••••••••• 

— 

— 

1.51 

— 

l.5l 

Assistant  storekeeper  •  ••.••••• 

— 

1.1*1 

i.la 

Bag  tenders  •  ••••••••••••• 

— 

— 

1.1*1 

— 

i.ia 

Car  dumpers  and  switchers  •  •••••• 

— 

— 

i.ia 

— 

1.1*1 

Clothes  laundry  helpers  •  ••••••• 

— 

— 

1.1*1 

— 

1.1a 

Thin  and  thick  juice  filtration  •  •  ,  • 

— 

1.21* 

— 

1.21* 

— 

Hourly  rate  in  plant 
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Table  Ib»  Hourly  rates  by  production  workers  in  5>  selected  beet  sugar 
refineries,  U*  S.  A.,  195>2 — Continued 


Hourly  rate  in  plant 


Classification 

A 

B 

C 

D 

F 

Lime  kiln,  rock,  coke,  slake r,  and 

millmen  ••••••••••••••• 

— 

$1.21* 

— 

$1.21* 

-- 

Limerock  hoist  -  1  kiln  •••••••• 

— 

1.21* 

— 

1.21* 

— 

Boiler  house  cleaners  and  helpers  •  •  • 

— 

1.21* 

— 

1.21* 

— 

Sweepers  and  janitors  ••<>•••••• 

— 

1.21* 

— 

1.21* 

— 

River  pump  •  ••••••••••••• 

— 

1.21* 

— 

1.21* 

— - 

Receiving  and  handling  supplies  •  •  •  • 

mmmrn 

1.2U 

— 

1.2U 

— 

Steffens  -  Lime  and  molasses  weighers, 
saccharate  mixers,  filter  helpers  •  . 

1.21* 

mmrnm 

1.21* 

— — 

Cleaning  yard  helpers  ••••••••• 

— 

1.21* 

— 

1.21* 

Ditch  and  pond  watchmen  •  « . 

— 

1.2l| 

— 

1.21* 

— 

Sewer  screens  . . . 

— 

1.2li 

— 

1.2i| 

— 

Pulp  drier  shovelers,  sweepers. 

1.21* 

1.21* 

cleaners  0**o««*«***««* 

— 

— 

— 

Beet  laboratory  •••••••••••• 

— 

1.21* 

— 

1.2U 

— 

Transfer  men,  C ip  H?p  0-p  warehouse  •  • 

— 

1.21* 

— 

1.21* 

— 

Handling  molasses  ••••••••••• 

— 

1.21* 

— 

1.21* 

— 

Pulp  and  molasses  scales  ••••••• 

— 

1.21* 

— 

1.21* 

— 

Miscellaneous  labor  •••••••••• 

1.21* 

— 

1.21* 

— 

Storeroom  floorraen  -  campaign  •  •  •  •  • 

— 

1.21* 

— 

1.21* 

— 

Factory  yard: 

Dump  operators  •••«••••••• 

1.21* 

__ 

1.21* 

«... 

Weighman  . . . 

M  mm 

1.21* 

— 

1.21* 

1.21* 

— 

1.21* 

— 

Dumpmen . . 

— 

1.21* 

— 

1.21* 

— 

Helpers  •••••  . 

— 

1.2U 

— 

1.2U 

— 

Beet  storage  ..  . 

-- 

1.21* 

— 

1.21* 

m  mm 
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Table  Ic.  Fringe  benefits  in  $  selected  beet  sugar  refineries,  1/  U.  S.  Ao,  19$2 
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Table  Ic.  Fringe  benefits  in  5  selected  beet  sugar  refineries,  3/  U.  S.  A.,  1952— Continued 


Plant 

• 

N 

8 

U\  O  H 

C\l  -P  <#= 

\A  | 

vO  U\G  In 

O 

/■ - X 

O  li\Hl 

H  Hi 

31 

ta  c^- 

w  N. 

<D  CAl 

M  H 

uuahI 

rjj 

None 

None 

None 

(12/) 

o 

>1 

v_y 

o 

o 

1A  O  H 

CM  -P  4£. 

VO  IAO  Ih 

o 

°  ^  h1 

HI 

1A  r— 

Yes 

(13/) 

x->  /-S 

V*/  V  V 

VAlAHj 

None 

None 

None 

(1£/) 

< 

o 

o 

m  oh 

CM  -P  =&& 

vO  \AO  h 

O 

(9/) 

None 

None 

None 

None 

None 

None 

Benefits  covered 
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Year-round  employee  pension 
plan: 

Retirement  age  •  •  .  ♦  * 
Years  of  continuous 
service  ••«•••• 
Amount  paid  monthly  8/  * 

Sick  and  accident  leave 
granted: 

Year-round  employee  .  • 
Nonyear-round  employee  . 
Other  provisions  «  •  •  • 

Shift  differential  in  cents 
per  hour  paid  to  plant 
workers: 

Second  shift  •••••• 

Third  shift  . 

Workmen1  s  compensation  •  •  « 
Free  service  provided  •  •  « 
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Footnotes  continued  on 
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APPENDIX  II:  DATA  COLLECTION 


Data  and  information  for  this  report  on  the  beet  sugar 
industry  were  collected  by  field  representatives  of  the 
Bureau  who  visited  the  refineries*  The  basis  for  the  collec¬ 
tion  of  data  was  the  questionnaire  reproduced  on  page  73 • 

It  was  not  possible  to  get  usable  information  from 
every  company  for  all  the  questions*  In  addition  to  the 
information  received  directly  from  the  refineries,  supple¬ 
mentary  data  were  obtained  from  other  Government  agencies, 
trade  associations,  and  the  unions. 

To  reduce  the  length  of  the  questionnaire  for  reproduc¬ 
tion  purposes,  the  space  allowed  for  answering  questions  had 
been  drastically  reduced.  Agents  are  instructed  to  answer 
questions  as  fully  as  possible,  using  additional  paper  when 
necessary. 

In  the  tabulations  of  occupations  and  machines,  the 
horizontal  lines  have  been  omitted  to  allow  the  tables  to  be 
made  more  compact  for  inclusion  in  this  report. 
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UNITED  STATES  DEPARTMENT  OF  LABOR 
Bureau  of  Labor  Statistics 
Washington  25,  D.  C. 


PRODUCTIVITY  AND  FACTORY  PERFORMANCE  -  BEET  SUGAR  REFINING 

CONFIDENTIAL  PRELIMINARY  SURVEY  SCHEDULE 

Parent  company  _ _ Address  _ 

Plant  name  _ Address  _ 

Names  of  officials  interviewed  (cross  out  co.  or  plant): 

(Co.)  (Plant)  _ _ Title  _ 

(Co.)  (Plant)  _ Title  _ 

The  data  submitted  on  this  schedule  will  be  seen  only  by  sworn 
employees  of  the  Bureau  of  Labor  Statistics.  The  data  will  not  be 
released  in  any  form  which  permits  identification  with  any  specific 
company,  without  its  written  permission. 

Survey  made  by  _ Date _ _ 


The  following  survey  questions  are  preliminary  and  may  be  changed  by  the 
agent  performing  the  survey  wherever  necessary  to  conform  to  available 
industry  or  factory  information. 

PART  I  -  PRODUCTION  DATA 


1.  Enter  the  following  data  for  a  period  of  at  least  h  weeks  during 
the  1951-52  campaign: 

a.  Period  begins  _  and  ends _ 

b.  Short  tons  of  beets  sliced  during  period  _ 

c.  Percent  sugar  in  beets  _ Purity  _ 

2,  Enter  the  following  data  (in  POUNDS)  for  the  selected  period: 
Sugar  Entering  Factory: 


a.  In  beets  purchased 

b.  In  crowns  .... 


o 


C. 

d. 

e. 

f. 

g. 


Sugar  lost  outside  factoiy  .  .  . 
Net  sugar  in  beets  sliced  (a/b-c)  „ 
In  additional  molasses  worked  .  .  . 
Other  cooooocoooooo*o 
Total  net  sugar  entering  factory.  0 


Granulated  Sugar  Production: 


h.  Reported  sugar  produced  0  •  o  .  •  • 

i.  In  process,  end  of  period  .  .  .  .  . 

j.  In  process,  beginning  of  period  .  . 

k.  Total  net  production  (h/i-j).  *  .  . 

Sugar  in  Molasses: 


1,  Reported  sugar  produced  .  .  .  .  . 

m#  In  process,  end  of  period  .  ,  .  . 

n.  In  process,  beginning  of  period  . 

o.  Total  net  production  (l/m-n)  .  .  . 

p.  Total  worked  in  Steffen  .  .  .  .  . 

q.  Difference  (see  e.  above)  *  .  .  . 

Sugar  Losses: 


r.  Battery  .  .  .  . . *  .  .  . 

s.  Lime  cake  •  _ 

t.  Steffen  filtrate  .  .  .  .  . 

u.  Inversion  •  •••••••••••• 

v.  Sewer  •  ••••••••••.••• 

w.  Boiler  feed  •  ••••••••••• 

x#  Total  accounted  losses  (r  to  w)  •  0 

y,  Unaccounted  losses  ...e....  _ 

z.  Total  losses  (equals  g  -  k)  .  .  .  .  _ 

3.  Enter  total  net  production  of  the  following  types  during  the 
selected  period: 


a*  Hard  white  granulated  sugar*  .  0  • 

b.  Powdered  sugar. 

c.  Tablet  or  cube  sugar  . . . 

d.  Soft  or  brown  sugar  ....,«  .  . 

e.  Liquid  sugar  .....  .  . 

f.  Other  .••••••••••••o. 

g.  Total  •••• . . 


*  Not  processed  further. 

Lu  Enter  total  net  production  of  the  following  types  during  the 
selected  period: 


a.  Pulp  (prepared)  •  ••••.••.  ,  _ 

b.  Molasses  -  not  processed  <  •  •  •  _ 

-  after  processing  .  .  .  _ 

c.  Mono sodium  glutamate  ......  _ 

d.  Other  byproducts (specify)  ....  _ 

5#  Enter  total  net  production  of  sugar  packed  in  the  following 
sizes  during  the  selected  period: 


100  lb.  bag 

2  lb.  pkg. 

25  lb.  pkg. 

1  lb.  pkg. 

10  lb.  pkg. 

Bulk  (for 

5  lb.  pkg. 

delivery) 

Other 


PART  II  -  MAN-HOUR  DATA 

(Man-hours  are  requested  in  this  part  in  three  major  groups: 

(1)  Production  and  related  worker  man-hours  expended  in  processing 

(2)  Production  worker  man-hours  expended  in  packing!  and 

(3)  Production  worker  man-hours  expended  on  related  products.) 

1.  Enter  the  number  of  man-hours  expended  during  the  selected  period 
in  the  production  of  sugar  and  byproducts  reported  in  Part  I. 

a.  Total  factory  man-hours  _ 

b.  Direct  factory  man-hours  _ 

c.  Indirect  factory  man-hours  _ _ 

(Xncl.  foremen,  maintenance, 

boiler  house;  excl.  research, 
office,  sales,  etc.) 

2.  Enter  on  the  following  pages  by  occupation  the  number  of  employees 
and  the  number  of  man-hours  expended  during  the  selected  period 
for  the  production  of  sugar  reported  in  item  2k  of  Part  I.  Insert 
accounts  or  occupations  not  listed  below. 

(See  next  page) 
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Labor  account 

or  occupation 

Number  of 

employees  j 

Total 
man-hours 
(all  shifts) 

Direct  (D)  or 

Indirect  (I) 

1 

2 

3 

Beet  End: 

Unloaders 

Flumers 

Trash  catchers 

Beet  washers 

Weighers 

Cutter  men 

Knife  filers 

Knife  setters 

Cell  fillers 

Cell  dumpers 

Pulp  handlers 

Sulphur  burners 

Tank  men  (for 
carbonators) 
Carbonators 

Filter  pressmen 

Laundry  men 

Evaporators 

Tank  men  (after 
evaporation) 

Working  foremen 

Other 

Sugar  End: 

Sugar  boilers 
Crystallizer  men 
Centrifugal  men 

Sugar  melters 

Granulators 

Sugar  packers  (100  lb.) 

(consumer  tablet) 

Bag  sewers 

Sugar  pilers 

Working  foremen 

Other 

Steffens  House: 

Molasses  weighers 

Cooler  men 

Filter  pressmen 

Mixers 

Heater  men 

* 

76 


Labor  account 
or  occupation 

m 

era 

Tiber  of 
ployees 

Total 
man-hours 
(all  shifts) 

Direct  (D)  or 
Indirect  (I) 

1 

2 

3 

Working  foremen 

Other 

Boilerhouse: 

Water  tenders 

Fir  men 

Cleaners 

Coal  passers 

Working  foremen 

Other 

Lime  Kiln: 

Rock  breakers 

Rock  washers 

Coke  men 

Lime  shovelers 

Skip  men 

Slaker  men 

Working  foremen 

Other 

Maintenance: 

Engine  men 

Oilers 

Electricians 

Machinists 

Blacksmiths 

Pipe  fitters 

Carpenters 

Working  foremen 

Other 

Laboratory: 

Chemists 

Samplers 

General : 

Elevator  men 

Crane  men 

Laborers 

Other 

* 

TOTAL 
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3,  Enter  the  number  of  direct  production  man-hours  expended  during 
the  selected  period  in  the  production  of  the  following  products 
reported  in  items  3  and  1;  of  Part  I. 

a*  Powdered  sugar  (grinding  only)  _ 

b.  Tablet  sugar  (forming  only) 

c.  Liquid  sugar  (dissolution  only) 

d.  Pulp  (pressing,  drying,  heating)  _ 

e.  Mono  sodium  glutamate 

f.  Other  byproducts  ^ 


4.  Enter  the  number  of  direct  production  man-hours  expended  during 
the  selected  period  in  the  packaging  or  bagging  of  the  sugar 
reported  in  item  $  of  Part  I, 

a.  100  lb.  bagging  _ _ _ _ 

b.  Bulk  loading  _ 

c.  Consumer  size  packaging  _ 

d.  Tablet  packing  _ 

e.  Other  (specify)  _ 

5>.  Enter  indirect  man-hours  allocated  to  packing  department,  if 
possible  to  separate.  _ 

6.  Describe  in  detail  methods  of  forming  and  packing  tablet  sugar. 
This  is  of  particular  interest  abroad.  Check  relationship  of 
3b  above  and  3c  of  Part  I. 


PART  III  -  EQUIPMENT  DATA 

1.  Enter  the  following  data  for  all  processing  plant  equipment, 
listed  in  sequence  of  actual  flow  of  process.  Equipment  list 
on  following  pages  is  not  complete  and  is  to  be  used  only  as 
a  guide. 
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Name 

of 

machine 

Manufac¬ 

turer 

No.  of 
ma¬ 
chines 

Capac¬ 

ity 

Speed 

(rpm) 

Type 

of 

drive 

Degree 
of  auto- 
maticity 

Special 

features 

No.  of 
oper¬ 
ators 

Receiving : 
Feeder 

Trash 

catcher 

Washer 

Screen 

Scales 

Slicer 

Other 

Diffusion: 

Purification: 

First  car- 
bonation: 

Second  car- 
bonation : 

Filters 

Thickeners 

Ion  exchange: 

Evaporation : 

Crystalli- 
zation: 
Melters 
Vacuum  pans 
Mingler 
Centrifu¬ 
gals 

Crystalli¬ 

zers 

Other 

Packing: 

Scales 

100  lb.  fill 
ing  ma¬ 
chines 

Steffens  pro- 

cess: 

Pulp  prepara- 

tion: 

/ 
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1.  Enter  the  following  data  for  all  material  handling  devices,  listed  if 
possible  in  sequence  of  use,  1/ 


Name 

Number 

Location  and  Use 

Approximate 

distance 

served 

No.  of 
operators 

£/ 

1/  Include  fixed  conveyors,  chutes, flumes,  etc, 

?/  Refers  to  operators  exclusively  engaged  in  material  handling. 


FART  IV  -  PLANT  DATA 


1,  Enter  the  following  employment  data  for  the  selected  period: 

a.  Number  of  production  (direct)  workers  _ 

b.  Number  of  indirect  workers  _ 

c.  Number  of  office  workers  _ 

d.  Total  plant  employment  _ 

2.  Enter  the  following  data  on  plant  buildings: 


Name  or  use  Sq,  Ft,  by  floor  Age  Type  of  Construction 

123  and  special  features 


3,  Enter  the  following  data  on  plant  equipment: 

a.  Approximate  age  of  equipment  in  use  _ 

b.  Describe  briefly  the  addition  or  replacement  of  equipment 
since  19U7  which  has  given  better  performance, 

c.  Approximate  time  devoted  to  cleaning  or  repair  of 

equipment  during  campaign  _ 

d.  Describe  briefly  any  equipment  of  special  interest, 
noting  particularly  automatic  feed,  control,  etc. 
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lu  Describe  the  factors  which  in  management's  opinion  contributed 
the  most  to  improvements  in  factory  operations  during  the  past 
5  years.  _ _ _ _ _ 

5.  Obtain  the  following  wherever  possible: 

a.  Plant  and  process  layout  diagram. 

b.  Form  used  in  production  control,  chemical  testing,  etc. 

c.  Photographs  of  equipment. 

PART  V  -  TESTING 


1.  List  and  describe  briefly  all  analytical  tests  conducted  at  the 

factory  and  laboratory,  noting  purpose,  use,  location  of  test, 
equipment  used,  frequency,  etc., _ 

2.  In  the  chemist's  opinion,  what  was  the  relative  quality  of  beets 

during  the  selected  period  and  what  was  the  effect  of  the  type  of 
beet  on  the  process  at  that  time? _ 

3.  Does  the  company  do  research  for  the  improvement  of  the  processing? 

Describe  briefly  any  changes  arising  from  laboratory  research  which 
have  increased  the  output  of  sugar  in  the  past  5>  years. _ 

PART  VI  -  NARRATIVE  REPORT 


1.  Indicate  briefly  method  of  storing  beets  and  method  of  beet  pile 

ventilation,  _ _ _ _ _ 

2.  Indicate  briefly  method  of  conveying  beets  from  storage  to  process. 

2a.  Percent  of  flume  water  recirculated.  _ 

3.  Slicing  capacity  in  short  tons  of  beets  per  2U  hours.  _ 

3a.  What  equipment  (e.g,  vacuum  pans)  or  other  factor  (e.g.  available 

steam)  limits  plant  to  present  capacity? 

3b.  How  often  are  beet-slicer  knives  set,  sharpened  or  changed? _ 

3c.  Indicate  briefly  type  of  scale  or  control  for  cossettes  entering 

diffusion  battery. _ _ _ 

ii.  Is  an  anti -foaming  agent  used  in  diffusion? _ 

ha.  Is  pulp  press  water  used  in  diffusion?  Elsewhere? _ 

5#  Is  first  and  second  carbonation  batch  or  continuous? _ 

£a.  Indicate  briefly  method  and  frequency  of  determining  first  and 

second  carbonation  endpoints. __  _ _ _ 

6.  Indicate  types  and  points  of  application  of  filter  aid;  thickening 

aid.  _ 

6a.  Indicate  time  involved  and  frequency  of  filter  cloth  cleaning. _ 

6b.  Indicate  points  of  application  of  activated  carbon. _ 

7.  Indicate  type  of  evaporators  used,  _ - - - — 
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7 a.  During  reported  period,  Btu  in  fuel  to  boilers  per  ton  of  beets 

sliced;  per  100  lb.  bag  of  sugar  produced. _ — - - - 

8.  Indicate  type  of  vacuum  pans  used. _ _ _ 

9.  Are  centrifugals  fully  automatic? _ 

9a.  Indicate  number  of  centrifugals  operated  by  one  man. _ _ — 

10.  Is  packing  department  operated  2h  hours?_ - 

10a.  Describe  briefly  method  of  storing  packaged  or  bagged  sugar. - 

10b.  Describe  briefly  method  of  loading  sugar  delivered  in  bulk. _ 

11.  Describe  briefly  method  of  obtaining  liquid  sugar,  i.e.  point 

of  exit  from  process  or  dissolution. _ _ _ _ _ 

12.  If  ion  exchange  process  of  purification  is  used,  indicate  number 

of  workers  engaged  in  process  and  give  managements  opinion,  . 
estimate  or  actual  figures  for  savings  in  man-hours  and  sugar 
recovery  over  conventional  process. _ _ 

13.  Are  number  of  employees  and  man-hours  expended  in  production  of 

lime  and  carbon  dioxide  included  in  reported  man-hours  of  Part  II? 

If  not,  indicate  both  for  reported  period. _ 

lit.  Are  number  of  employees  and  man-hours  expended  in  the  Steffen 

process  of  recovery  of  sugar  from  molasses  included  in  reported 
man-hours  of  part  II?  If  not,  indicate  both  for  reported  period._ 

l]4a.  Same  for  barium  saccarate  process. _ 

l);b.  Same  for  packing  dried  beet  pulp, 

15*  Describe  briefly  method  of  disposal  of  waste  water,  lime  cake 

and  Steffen  filtrate. _ 
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GLOSSARY 


Adobe 
Beet  end 

Bone  char 

Bottleneck 

Brix 

Cake 

Campaign 

Clarification 

Filter  aid 

Granulator 

Lime  cake 

Massecuite 

Mud 

Pectin 


:  Earth  with  a  high-clay  content, 

:  The  part  of  the  sugar  factory  which  includes  the  process 
through  the  evaporators.  In  factories  where  the  vacuum  pans 
are  heated  by  vapors,  the  evaporators  are  usually  included 
in  the  sugar  end. 

:  Bone  coal*  bone  black;  charred  and  granulated  selected  bones 
of  cattle.  The  material  functions  as  an  activated  absorber 
for  color  and  ash,  and  was  widely  used  in  beet  factories  in 
the  last  century.  In  current  use  in  cane  sugar  refineries. 
Activated  carbon  is  now  used  in  beet  factories. 

:  Any  operation  which,  because  of  limitations  in  the  size  of 
equipment,  prevents  increases  in  the  daily  slicing  rate. 

s  A  hydrometer  scale,  calibrated  to  read  percent  sugar  in 
pure  sugar  solutions. 

;  The  solid  material  separated  from  sugar  sirups  or  juices 
by  filters. 

:  The  period  of  the  year  during  which  the  refinery  makes 
sugar,  generally  August  to  January. 

i 

!  The  process  of  removing  undissolved  materials  from  a  liquid; 
the  removal  of  solids  either  by  settling  or  filtration. 

j  Any  inert,  insoluble  material  used  to  improve  filtration, 
generally  a  type  of  diatomaceous  earth. 

:  A  drier  for  sugar  crystals;  usually  of  the  rotating  drum 
type. 

:  The  filter  cakes  from  the  first  and  second  carbonatiort  fil¬ 
ters,  consisting  of  impure  calcium  carbonate. 

:  The  contents  of  the  vacuum  pan  after  boiling  is  complete;  a 
mixture  of  mother  liquor  and  sugar  crystals. 

j  Sludge;  the  discarded  impure  calcium  carbonate  precipitates 
in  first  and  second  carbonation. 

:  A  group  of  complex  carbohydrate  derivatives  oc curing  in 
sugar  beets  and  other  plants;  characterized  by  the  pres¬ 
ence  of  galacturonic  acid  groups. 

:  A  measure  of  sugar  concentration  based  on  its  ability  to 
rotate  the  plane  of  polarization  of  polarized  light;  the 


Polarization 


GLOSSARY  CONTINUED 


Purge 

Saturation 


Seed 


scale  of  a  saccharimeter  is  calibrated  to  read  percent  of 
sugar  in  a  pure  sugar  solution,  100  percent  being  equiva¬ 
lent  to  a  concentration  of  26  grams  of  pure  sugar  per  100- 
ml  volume,  when  a  portion  is  contained  in  a  200-mm  polari- 
scope  tube,  at  a  temperature  of  20°C. 

:  To  separate  mother  liquor  from  crystals  by  centrifuging. 

:  The  treatment  of  sugar  liquors  with  gases,  either  carbon 
dioxide  or  sulfur  dioxide.  First  and  second  saturation 
describes  first  and  second  carbonation.  Third  saturation 
describes  sulfitation. 

:  Small  quantities  of  powdered  sugar  added  to  the  liquor  in  a 
vacuum  pan  to  begin  the  crystal  formation. 


Strike 


The  raassecuite  discharged  from  a  vacuum  pan. 


Sugar  end 


Sweetwater 


Vapor 


The  part  of  the  sugar  factory  which  includes  the  process 
starting  from  the  thick  juice  to  the  final  product.  In  fac¬ 
tories  where  the  vacuum  pans  are  heated  by  vapors,  the  evap¬ 
orators  are  usually  included  in  the  sugar  end. 

Filtrate  and  wash  water  from  the  first  carbonation  vacuum 
filters,  Sweetwater  is  used  in  making  milk  of  lime,  and 
saccharate  milk. 

Steam  derived  from  boiling  juices,  as  differentiated  from 
steam  generated  in  the  boiler  house. 


Photographs  Courtesy  of: 


U.  S.  Department  of  Agriculture 
The  Door  Company 
Stearns  -  Roger  Mfg.  Co 
McGraw  -  Hill  Publishing  Co, 
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Reinhold  Publishing  Corp. 
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WAGE  STRUCTURE  OF  WEST  COAST  SAWMILLING  1/ 


In  February  1952  logging  camp  and  sawmill  workers  averaged  $2.01  an  hour  on 
a  straight-time  basis  in  the  Douglas  Fir  area:  in  the  Western  Pine  area,  the  average 
was  $2.0 4  in  the  southern  district  and  $1.89  in  the  northern  district.  2/  Although 
individual  workers  earned  from  less  than  $1.50  to  more  than  $4  an  hour  in  each  of 
these  large  West  Coast  lumbering  areas,  a  majority  had  earnings  between  $1.70  and  $2. 
Hourly  earnings  of  $2  or  more,  however,  were  received  by  1  of  every  5  workers  in 
Western  Pine  (southern  district),  I  of  every  4  in  Douglas  Fir,  and  1  of  every  5  in 
Western  Pine  (northern  district). 

Logging  camp  workers,  when  considered  separately,  averaged  $2,14.8  in  Douglas 
Fir,  and  $2.29  in  the  southern  district  and  $2,17  in  the  northern  district  of  Western 
Pine.  Individuals  earning  $2  or  more  an  hour  constituted  62  percent  of  the  work 
force  in  the  first-named  area,  and  45  and  57  percent  in  the  other  two,  respectively. 
Mill  workers  had  lower  earnings  and  averaged  $1.89  and  $1.92  and  $1.79  in  the 
respective  areas. 

Logging  and  sawmilling  operations  on  the  West  Coast  are  generally  recognized 
as  involving  fairly  distinct  differences  in  production  methods  according  to  timber 
species.  The  Douglas  Fir  stands  along  the  Oregon  and  Washington  coasts  extend  inland 
to  the  ridge  of  the  Cascade  Mountains.  Redwood  trees  are  predominant  further  south 
along  the  northern  California  coast.  The  Western  Pine  species  is  found  eastward  from 
the  Cascades  and  inland  through  Montana  and  Idaho,  and  throughout  California,  except 
along  the  northern  coast.  This  survey  relates  only  to  operations  in  the  Douglas  Fir 
and  Western  Pine  areas.  Because  of  particular  differences  in  collective -bargaining 
procedures  in  the  northern  and  southern  districts  of  the  Western  Pine  area,  the  two 
district  groups  are  considered  separately  in  this  report. 

Between  August  1948>  the  date  of  an  earlier  Bureau  survey  of  West  Coast 
sawmilling,  and  February  1952,  average  hourly  pay  increased  16  percent  in  Douglas  Fir, 
and  19  percent  in  the  southern  district  and  20  percent  in  the  northern  district  of 
Western  Pine.  These  advances  correspond  to  cents-per-hour  increases  of  27  in  Fir  and 
52  in  both  Pine  districts.  Logging  camp  workers  in  all  three  areas,  however,  gained 
more  both  percentagewise  and  on  a  cents-per-hour  basis  than  mill  workers. 

Occupational  Wage  Data 

Among  logging  occupations,  fallers  and  buckers  using  power  equipment  in 
cutting  and  trimming  timber,  averaged  more  than  $4  an  hour  in  Douglas  Fir  and  the 
southern  district  of  Western  Pine  and  somewhat  less  than  this  amount  in  the  northern 
Western  Pine  district.  Most  workers  in  falling  and  bucking  crews  were  paid  on  the 
basis  of  output.  In  certain  other  basic  logging  jobs,  including  bulldozer  operators, 
cat  drivers,  ground  loaders,  head  loaders,  jammer  engineers,  and  saw  filers,  workers 
in  all  three  areas  averaged  about  $2  an  hour.  Among  the  lowest  paid  workers  were 
railroad  brakemen  and  firemen,  and  chokermen,  who  earned  between  $1.75  and  $2,  on 
the  average. 


l/  Prepared  by  John  I>.  Dana  of  the  San  Francisco  Regional  Office  of  the  Bureau's 
Division  of  Wages  and  Industrial  Relations. 

2/  Based  on  a  mail  questionnaire  study  of  independent  and  integrated  sawmills 
employing  21  or  more  workers.  In  the  three  areas  covered,  such  sawmills  numbered 
about  750  and  employed  approximately  85,000  workers.  Independent  or  contract  loggers 
were  excluded  from  the  survey. 
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The  relationship  of  area  earnings  was  similar  for  both  sawmilling  and  log¬ 
ging  jobs.  Job  averages  were  generally  highest  for  Douglas  Fir  workers  and  lowest 
for  those  in  the  northern  Western  Pine  area.  The  over-all  level  of  earnings  was  not 
highest  in  the  Douglas  Fir  area  presumably  for  two  reasons:  the  proportion  of  log¬ 
ging  workers  surveyed  in  the  Douglas  Fir  area  was  smaller  than  in  the  southern 
district  of  Western  Pine,  and  the  job  average  in  Douglas  Fir  ($1.77)  for  the  largest 
occupational  group,  green  chain  sorters,  was  lower  than  in  the  southern  district 
($2.16).  Among  the  highest  paid  workers  were  band-head-saw  operators  who  averaged 
$2.69  in  Douglas  Fir,  $2.1+9  in  the  southern  district  and  $2.1+6  in  the  northern 
district  of  Western  Pine.  Other  mill  hands  averaging  $2  or  more  an  hour  in  all  three 
areas  were  car  and  truck  loaders,  air-drying  or  storage  lumber  stackers,  maintenance 
machinists,  bench-work  saw  filers,  and  woodworking  machinery  set-up  men.  At  the 
lower  end  of  the  scale  were  machine  off-bearers  who  averaged  $1.75  in  Douglas  Fir, 

$1.70  in  the  southern  district  and  $1.61+  in  the  northern  district  of  Western  Pine ; 
the  respective  averages  for  janitors  were  $1.72,  $1.67,  and  $1.58  and  for  watchmen 
$1.69,  $1.60,  and  $1.52. 

The  general  level  of  earnings  in  establishments  operating  sawmills  inte¬ 
grated  with  logging  was  higher  than  in  those  engaged  only  in  millwork  ($2.15  compared 
with  $1.89  in  Douglas  Fir,  $2.01+  with  $2.01  in  southern  districts,  and  $1.97  with 
$1.78  in  the  northern  district  of  Western  Pine).  This  relationship  was  due  largely 
to  the  higher  earnings  of  logging  workers.  'Rates  of  pay  for  specific  mill  jobs 
revealed  no  consistent  pattern  of  variation  between  independent  and  integrated  opera¬ 
tions;  the  independent  mills  showed  higher  job  earnings  than  the  integrated  mills  in 
the  southern  district  of  Western  Pine  and  lower  in  the  northern  district. 

Neither  was  there  consistency  in  occupational  rate  variation  according  to 
establishment  size  in  any  of  the  three  areas,  whether  measured  by  sawmill  capacity  or 
total  employment.  Differences  in  the  occupational  averages  among  various  size  groups 
for  the  lower-paid  time-rated  jobs  frequently  amounted  to  only  a  few  cents  an  hour. 

For  jobs  at  the  upper  end  of  the  wage  structure,  the  differences  were  slightly 
greater.  In  a  number  of  instances  this  was  due  to  incentive  methods  of  wage  payment 
and  in  others,  it  probably  was  the  result  of  special  rates  paid  to  workers  in  skilled 
occupations.  Among  these  higher  paid  jobs,  however,  there  was  no  definite  pattern  of 
variation  by  establishment  size. 

The  factor  influencing  to  a  large  degree  the  similarity  of  the  wage  struc¬ 
ture  in  each  of  the  three  areas  is  the  multi employer,  mas ter- agreement  type  of 
collective  bargaining,  particularly  in  Washington  and  Oregon.  In  all  areas,  a 
substantial  majority  of  the  mills  had  negotiated  union  agreements. 

Although  wage  structures  in  West  Coast  logging  camps  and  sawmills  are 
essentially  based  on  time  rates,  some  few  occupations  are  predominantly  incentive¬ 
rated.  Among  these  are  fallers  and  buckers  in  logging  camps,  car  and  truck  loaders, 
lumber  stackers,  and  sorters  in  sawmills.  Where  intra-area  comparisons  of  job  averages 
for  time  and  incentive  workers  were  possible,  the  incentive  workers  earned  more  in 
every  case. 


Hourly  pay  rates  for  office  workers  in  the  three  areas  in  February  1952  were 
usually  highest  in  the  southern  district  of  Western  Pine  and  lowest  in  the  northern 
district.  Men  bookkeepers  averaged  $2.57  an  hour  in  southern  districts  of  Western 
Pine,  $2.55  in  Douglas  Fir,  and  $1.97  in  northern  districts  of  Western  Pine. 

Similarly,  women  employed  as  general  stenographers  averaged  $1.51,  $l.l+7>  and  $l.i+5 
in  the  areas  in  the  same  order. 
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Supp] ementary  Wage  Practices 

A  scheduled  workweek  of  1+0  hours  for  logging  and  sawmill  workers  was 
reported  by  establishments  employing  almost  ^0  percent  of  the  workers  in  the  Douglas 
Fir  area.  The  proportion  of  workers  on  a  1+0-hour  week  was  somewhat  lower  in  the  two 
Western  Pine  areas  with  significant  numbers  scheduled  for  longer  weeks,  most  fre¬ 
quently  1+8  hours. 

About  a  tenth  of  the  production  workers  in  the  southern  districts  of  Western 
Pine  were  employed  on  second-  or  third-shift  operations.  In  the  other  areas  the 
proportion  of  extra-shift  workers  was  not  as  large.  All  but  a  few  of  those  on  extra 
shifts  received  a  premium  payment,  generally  amounting  to  3  or  1+  cents  an  hour. 

Provisions  for  three  paid  holidays  for  nonoffice  employees  were  in  force  in 
establishments  employing  half  the  production  workers  in  the  southern  district  of 
Western  Pine,  1+5  percent  in  Douglas  Fir,  and  35  percent  in  the  northern  district  of 
Western  Pine.  Almost  all  other  establishments  allowed  no  paid  holidays.  This  re¬ 
flects  largely  the  nature  of  the  bargaining  contract  negotiated  by  the  predominant 
union  in  each  area;  one  of  the  two  important  unions  in  the  industry  had  contracts 
stipulating  three  paid  holidays,  and  the  other  negotiated  a  wage  increase  in  lieu  of 
holiday  pay. 

Vacations  with  pay  for  logging  and  sawmill  workers  were  allowed  to  the 
extent  of  1  week  after  1  year  of  service  for  almost  all  Douglas  Fir  workers  and  for 
substantial  majorities  in  the  two  Western  Pine  areas.  After  5  years  of  service,  the 
vacation  allowance  was  extended  to  2  weeks  for  these  workers. 

The  payment  of  nonproduction  bonuses,  usually  at  Christmas  time,  was  made 
by  firms  employing  about  10  percent  of  Douglas  Fir  workers  and  those  employing 
smaller  percentages  of  workers  in  the  other  two  areas.  A  little  more  than  two-fifths 
of  the  workers  in  Douglas  Fir  and  in  the  northern  district  of  Western  Pine  were 
employed  in  establishments  which  paid  all  or  part  of  the  premiums  on  life  insurance 
or  health  and  welfare  plans.  A  slightly  smaller  proportion  of  workers  in  the  south¬ 
ern  district  of  Western  Pine  received  similar  benefits.  Retirement  pension  plans 
covered  few  production  workers  in  this  industry. 
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TABLE  It  Number  of  establishments  and  workers  in  West  Coant  sawmills  and  number  studied 

by  the  Bureau  of  Labor  Statistics,  February  1952 


Region 

Total  industry  group  i J 

Number 

studied 

Establish¬ 

ments 

Workers 

Establish¬ 

ments 

Workers 

Douglas  Fir  Area  2 / . . . . 

483 

47,458 

58 

18,720 

Western  Pine  Area: 

Northern  district  . . . . 

124 

12,555 

43 

8,862 

Southern  district  ij  . 

140 

22,996 

46 

15,371 

1/  Includes  only  establishments  with  21  or  more  workers. 

2/  Includes  the  States  of  Washington  and  Oregon  west  of  the  Cascade  Mountains,  and  the  Counties 
of  Del  Norte  and  Humboldt  in  California. 

Includes  the  State  of  Washington  east  of  the  Cascade  Mountains,  the  States  of  Idaho  and 
Montana,  and  the  following  Counties  in  Oregon:  Baker,  Gilliam,  Morrow,  Sherman,  Umatilla,  Union, 
Wallowa,  and  Wasco. 

hr  Includes  the  Oregon  Counties  of  Crook,  Deschutes,  Grant,  Harsey,  Jefferson,  Klamath,  Lake, 
Malheur,  and  Wheeler^ and  the  State  of  California  except  the  Counties  of  Del  Norte,  Humboldt, 
Mendocino,  and  Sonoma. 


TABLE  2:  Number  of  West  Coast  sawmills  studied,  by  selected  characteristics  and  area, 

February  1952 


Number  of  establishments  studied  in  - 

Item 

Douglas 

Fir 

area 

Western  Pine  area 

Northern 

district 

Southern 

district 

Total  establishments  studied . . 

58 

43 

46 

Unionisation 

49 

31 

36 

9 

12 

10 

Size  of  establishment 

501  or  more  workers . . 

11 

6 

10 

27 

19 

24 

Capacity  of  mill  (thousand  board  feet 

20 

18 

12 

per  8-hour  day) 

151.000  or  more  . . . 

81,000  -  150,000  . 

15 

4 

14 

24 

11 

13 

80,000  and  under  . . . . 

19 

27 

19 

Not  reported . . . . 

- 

1 

- 

Type  of  operation 

Independent . . . . 

32 

21 

4 

Integrated . . 

26 

22 

42 

TABLE  3 i  Percent  distribution  of  men  production  workers  in  West  Coast  sawmills 
by  average  straight-time  hourly  earnings  1/  and  area,  February  1952 


Average  hourly  earnings 
(in  cents) 

Douglas  Fir 
area 

Western  Pine  area 

Northern 

district 

Southern 

district 

Under  150  . 

0.2 

2.5 

0.7 

150  and  under  155 . . 

.2 

1.9 

.2 

155  and  under  160 . . 

.2 

4.0 

1.4 

160  and  under  165  ..... . 

3.5 

9.5 

3.3 

165  and  under  170  . 

1.5 

17.5 

11.4 

170  and  under  175 . . 

13.6 

12.4 

12.6 

175  and  under  180 . . 

18.0 

10.0 

9.7 

180  and  under  185  . 

11.0 

8.7 

8.2 

185  and  under  190  . 

10.4 

5.1 

7.6 

190  and  under  195 . . . 

8.2 

6.3 

7.7 

195  and  under  200  . . 

4.8 

3.4 

6.0 

200  and  under  205  . . 

4.5 

3.0 

4.9 

205  and  under  210  . 

4.0 

2.0 

4.1 

210  and  under  215 . • . 

3.0 

1.0 

4.2 

215  and  under  220  . . 

2.0 

.8 

2/4 

220  and  under  225  . 

1.3 

.8 

1.6 

225  and  under  230  . . 

1.6 

1.4 

1.2 

230  and  under  235  * . . 

1.2 

.6 

1.0 

235  and  under  240  . . 

1.2 

.8 

.8 

240  and  under  245  . . 

.6 

.5 

.9 

245  and  under  250  . . 

1.0 

.2 

.9 

250  and  under  260  . 

1.4 

1.2 

1.2 

260  and  under  270  . 

1.1 

.8 

.7 

270  and  under  280  . . 

1.1 

.8 

•4 

280  and  under  290  . . 

.2 

.6 

.6 

290  and  under  300  . . . 

.3 

•4 

.6 

JQ0  and  under  310  . . 

.3 

.5 

.3 

310  and  under  320  . . . 

.2 

.9 

•4 

320  and  under  330  . . . . 

.2 

.2 

•2 

330  and  under  340  •••••• . •••••• 

.2 

•3 

.5 

340  and  under  350  ••••••••••••.••••• 

•2 

.5 

•4 

350  And  under  360  . . . 

.2 

.1 

•I 

360  and  under  370  •••••• . . 

•  2 

•1 

#2 

370  and  under  380 . . 

.1 

•  1 

•i 

380  and  under  390  . . . 

.1 

(2/0 

.1 

390  and  under  400  . 

.1 

•1 

•i 

400  and  over  •••••••• . 

2.1 

1.0 

3.1 

100.0 

100.0 

44,136 

11,736 

19,997 

Average  hourly  earnings 

*2.01 

*1.89 

*2.04 

Excludes  premium  pay  for  overtime  and  late*shift  work* 
£/  Less  than  0.05  percent. 


TAB  IE  4*  Percent  distribution  of  men  production  workers  in  West  Coast  sawmills  by  average 
straight-time  hourly  earnings  i/  and  type  of  mill  within  area,  February  1952 


Average  hourly  earnings  ij 

Douglas  Fir 
area 

Western  Pine  area 

Northern 

district 

Southern  district 

Inte¬ 

grated 

Inde¬ 

pendent 

Inte¬ 

grated 

Inde¬ 

pendent 

Inte¬ 

grated 

Inde¬ 

pendent 

Under  150  . . . . 

(2/) 

0.4 

2.2 

3.2 

0.8 

0.7 

150  and  under  155  ... . 

(2/) 

.4 

.3 

5.0 

.3 

•• 

155  and  under  160  . 

.5 

m 

.9 

10.0 

1.5 

.2 

160  and  under  165 . . . 

3.7 

3.3 

8.4 

11.7 

3*5 

mm 

165  and  under  170  . 

2.5 

.5 

16.8 

18.6 

11.9 

1.0 

170  and  tinder  175  ..... . 

13.0 

14.2 

12.3 

12.2 

12.0 

22.9 

175  and  under  180 . . . 

13.2 

22.6 

10.8 

8.5 

9.5 

11.0 

180  and  under  185  . . 

8.1 

13.8 

9.8 

6.5 

8.1 

9.1 

185  and  under  190  . . . 

8.8 

11.8 

5.6 

4.1 

7.4 

11.3 

190  and  under  195  . 

7.9 

8.4 

7.5 

3.8 

7.8 

6.4 

195  and  under  200  . 

5.8 

3.9 

4.0 

2.2 

6.2 

3.1 

200  and  under  205  • . 

4.5 

4.6 

3.4 

2.2 

4.8 

7.1 

205  and  under  210  •••••.. . 

4.3 

3.7 

2.2 

1.6 

4.0 

5.9 

210  and  under  215  . . . . 

4.1 

2.1 

1.2 

.5 

4.2 

4.0 

215  and  under  220  . 

2.5 

1.6 

.6 

1.1 

2.4 

.7 

220  and  under  225  . . 

1.7 

1.0 

.6 

1.0 

1.6 

1.7 

225  and  under  230  . . 

1.8 

1.4 

1.2 

1.8 

1.2 

.2 

230  and  under  235  ..•••••. ...... 

1.8 

.6 

.8 

•  4 

1.1 

.4 

235  and  under  240  . . 

1.7 

.8 

•6 

1.3 

.8 

m 

240  and  under  245 

1.0 

.2 

.6 

.2 

1.0 

•4 

245  and  under  250  . . 

1.5 

.5 

.3 

.1 

.9 

1.0 

250  .and  under  260  . . 

1.5 

1.2 

1.2 

1.1 

1.2 

1.0 

260  and  under  270  . . 

1.5 

.8 

1.0 

•4 

.6 

2.7 

270  and  under  280 

1.4 

.8 

.5 

1.4 

.3 

2.1 

280  and  under  290  . . 

.3 

.2 

.9 

.2 

.5 

2.0 

290  and  under  300  . . 

.3 

.3 

.7 

!  (2/) 

06 

.6 

300  and  under  310 . . 

.2 

•3 

.7 

.2 

.3 

.5 

310  and  under  320  . . 

.2 

.1 

1.3 

(2/) 

.4 

.7 

320  and  under  330  . . . 

.2 

.2 

.4 

m 

•2 

m 

330  and  under  340  . . . . 

•  4 

(!/)• 

.5 

m 

.4 

1.5 

340  and  under  350  . . . 

•4 

m 

.7 

(2/) 

.4 

m 

350  and  under  360  . . 

.4 

m 

.1 

.1 

.3 

.4 

360  and  under  370  . . 

.2 

.2 

.1 

.1 

.2 

m 

370  and  under  330 . . . 

.1 

(2/) 

.2 

m 

.1 

• 

380  and  under  390  . 

.2 

v&/) 

.1 

m 

.1 

•2 

390  and  under  400  . . 

.1 

\&/) 

.1 

.1 

.1 

- 

400  and  over 

4-2 

.1 

1.4 

.4 

3.3 

Total  . 

100.0 

100.0 

100.0 

100.0 _ 

100^ 

100.0 

Number  of  workers . . 

21,220 

22,916 

7,740 

3,996 

18,992 

1,005 

Average  hourly  earnings  2/  . 

$2.13 

$1.89 

$1.97 

$1.78 

$2.04 

$2.01 

Excludes  premium  pay  for  overtime  and  late-shift  work* 
2/  Less  than  0.05  percent. 


TABLE  5j  Are rage  straight- time  hourly  earnings  \/  of  men  In  selected  production  occupations  in  West  Coast  sawmills, 

by  area,  February  1952 


Western 

Pine  area 

Northern 

district 

Southern  district 

Occupation 

Humber 

Average 

Number 

Average 

Number 

Average 

of 

hourly 

of 

hourly 

of 

hourly 

workers 

earnings 

workers 

earnings 

workers 

earnings 

Logging 

Blacksmiths,  maintenance . . . . . 

14 

12.04 

- 

mm 

11 

$2.02 

128 

2.19 

- 

- 

- 

- 

89 

1.97 

6 

11.82 

70 

1.79 

Buckers,  hand . . . 

248 

3.73 

- 

mm 

96 

3.61 

Bttlldoser  operators  . 

210 

2.38 

130 

2.09 

188 

2.20 

Cat  drivers ,  skidding  . 

277 

2.39 

210 

2.29 

410 

2.09 

Chokermen . . . 

954 

1.94 

291 

1.97 

683 

1.84 

Engineers,  R.R . .. 

35 

2.09 

7 

1.92 

42 

1.98 

Fallers,  power  . . . . 

194 

4.28 

mm 

- 

59 

4.29 

Fallers  and  buckers,  power  . . . . 

1,034 

4.71 

405 

3.40 

795 

4.26 

Firemen,  R.R . 

34 

1.84 

- 

- 

a 

1.78 

Gravel— truck  drivers  . . . . 

230 

1.92 

10 

1.80 

14 

1.97 

Ground  loaders . . . 

303 

2.07 

165 

1.98 

360 

1.90 

Groundmen,  rigging  . 

226 

2.10 

- 

- 

45 

1.90 

Head  loaders  . . . 

228 

2.30 

43 

2.22 

114 

2.23 

High  riggers  . . 

111 

2.40 

- 

- 

- 

- 

Hook  tenders,  high  lead . . . 

174 

2.56 

- 

• 

37 

2.24 

Jammer  engineers  . 

243 

2.33 

74 

2.25 

145 

2.26 

Log  soalers  . . 

274 

2.27 

116 

1.73 

134 

1.96 

Mechanics,  automotive  . 

294 

2.17 

209 

1.90 

306 

2.10 

Saw  filers,  cross-cut  saws  . 

25 

2.35 

•• 

- 

11 

2.05 

Saw  filers,  power  saws  . 

40 

2.46 

8 

2.00 

19 

2.38 

Truck  drivers,  logging,  heavy  (over  30,000  lbs.) 
Truck  drivers ,  logging,  medium 

555 

2.00 

185 

1.86 

521 

1.98 

(16,000-30,000  lbs.)  . 

159 

1.98 

68 

1.79 

189 

1.94 

Truck  drivers,  logging,  light  (under  16,000  lbs.).. 

■■ 

- 

10 

1.78 

- 

Sawmilling 

Band-head-saw  operators  . 

263 

2.69 

137 

2.46 

197 

2.49 

Blacksmiths,  maintenance  . 

63 

2.04 

23 

1.84 

31 

2.02 

Block  setters  . . . . . . . 

627 

1.92 

179 

1.89 

234 

1.99 

Carrier  drivers  . . . . 

974 

1.89 

148 

1.76 

235 

1.87 

Circular-head-saw  operators  . . . . 

355 

2.47 

28 

2.46 

«• 

» 

Cut-off- saw  operators  . 

464 

1.33 

90 

1.69 

128 

1.81 

Dry-kiln  operators . . . . . . 

127 

2.01 

37 

1.98 

69 

1.90 

Edgermen . . . 

663 

2.07 

201 

1.88 

283 

1.98 

End-lift-truck  operators  . 

397 

1.86 

m 

1.72 

228 

1.86 

Firemen,  stationary  boiler  . 

64 8 

1.82 

236 

1.72 

316 

1.80 

Graders,  lumber  (green  chain) . . . 

555 

1.99 

87 

1.91 

224 

2.12 

Graders,  planed  lumber . . . 

597 

2.04 

216 

1.89 

312 

2.14 

-T*ir1  tors  . . . . . 

750 

1,492 

453 

1.72 

161 

1.58 

336 

435 

220 

1.67 

^  truck  .......................... 

2.11 

385 

135 

2.02 

2.12 

Log  deckmen  . . . . . . 

1.81 

1.68\ 

1.78 

Lumber  r-dryi  ng  or  storage  .......... 

205 

395 

2.58 

1.99 

171 

2.34 

1.98 

329 

283 

2.92 

2.22 

Lumber  stackers,  kiln-drying  . . . 

109 

Machinists,  maintenance . . . 

283 

2.07 

47 

2.03 

115 

2.06 

MnnhnrH  nn f  automotive  ........................... 

253 

1,004 

2.02 

58 

1.93 

1.92 

124 

376 

2.01 

Millwrights  . 

2.09 

163 

2.01 

Off-bearers ,  head  rig . . . . 

570 

1.81 

150 

1.67 

182 

1.77 

Off -bearers ,  machine  . . . 

54 2 

1.75 

205 

1.64 

443 

1.70 

Planer  operators  (feed  only)  . . . 

663 

1.82 

199 

1.72 

217 

1.79 

Planer  operators  (set-up  and  operate)  ........... 

-  391 

2.14 

89 

1.94 

107 

2.14 

Pondmen  . . . . . . 

1,315 

1.88 

283 

1.71 

3^0 

1.79 

Saw  filers  ,  bench  work  , _ , . . . 

302 

185 

2.62 

129 

66 

2.55 

1.56 

123 

84 

2.83 

2.00 

Saw  filers,  fitters  and  helpers . . . 

2.03 

Set-up  men,  woodworking  machines . . 

136 

2.07 

51 

2.02 

50 

2.11 

Sorters,  green  chain  . . . . . . 

4,129 

540 

1.77 

492 

218 

1,72 

729 

2.16 

Sorters,  rough-dry  lumber  . 

1.81 

1.75 

399 

2.02 

Tallymen . . . . . . 

522 

1.85 

130 

1.74 

257 

1.82 

Trlmmermen  £/ . . . . 

866 

1.88 

164 

1.76 

250 

1.84 

1- saw  operation  (one  man) . . . . 

381 

1.33 

am 

mm 

- 

- 

2-or  3-saw  operation  ( one  man)  . . 

113 

1.80 

37 

1.74 

32 

1.83 

4-10- saw  operation  (one  man) . . . . 

*• 

M 

45 

1.80 

64 

1.34 

4- 10- saw  operation  (trimmerman  and  1  helper).. 

20 

1.87 

m 

am 

58 

1.84 

ll-or-more_saw  operation  (one  man)  . 

11- or -mo re -saw  operation 

48 

1.98 

12 

1.73 

• 

* 

(trimmerman  and  1  helper)  . 

11- or-  more-saw  operation 

182 

2.00 

mm 

mm 

36 

1.84 

(trimmerman  and  2  helpers)  . . 

49 

1.97 

20 

1.79 

mm 

M 

Watchmen  . . . . . 

1,166 

1.69 

265 

1.52 

384 

1.60 

Excludes  premium  pay  for  orertime  and  late-shlft  work, 
2J  Includes  data  for  types  not  shown  separately. 


TABLE  61  Average  straight-time  hourly  earnings  1/  of  men  in  selected  production  occupations  in  West  Coast  sawmills 

by  type  of  mill  within  area,  February  1952 


8 


Excludes  premium  pay  for  overtime  and  late- shift  work 
Includes  data  for  types  not  shown  separately. 
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TABUS  7:  Average  straight-time  hourly  earnings  ~)J  of  men  in  selected  production  occupations 
in  West  Coast  sawmills,  by  capacity  of  sawmill  within  area,  February  1952 


Occupation 


) 


Logging 


Buckers ,  hand  .  . . . . . . . . . . 

Bulldozer  operators  . 

Cat  drivers,  skidding . . 

Chokermen . •••••. 

Fallers,  power  . 

Fallers  and  buckers,  power  . . . 

Gravel- truck  drivers . . 

Ground  loaders  . . 

Groundmen,  rigging . . 

Head  loaders . . 

Jammer  engineers . . . . 

Log  scalers . . . . 

Mechanics,  automotive . . . . 

Truck  drivers,  logging,  heavy 

(over  30,000  lbs.)  . . 

Truck  drivers,  logging,  medium 

(16,000  -  30,000  lbs.)  . . 

Sawmilling 

Band-head-saw  operators  . . 

Block  setters  . . . . . 

Carrier  drivers  . 

Cut-off -saw  operators  . . . 

Dry-kiln  operators  . . . . 

Edgermen  . . . . 

End-lift-truck  operators  . 

Firemen,  stationary  boiler  . 

Graders,  lumber  (green  chain) . . 

Graders ,  planed  lumber  . . . 

Janitors  . 

Loaders,  car  and  truck  . 

Log  deckmen  . . 

Lumber  stackers,  air-drying  or  storage 

Lumber  stackers,  kiln-drying  . 

Machinists,  maintenance  . . 

Mechanics,  automotive  . . 

Millwrights  . 

Off -bearers,  head  rig . . . . 

Off -bearers,  machine  . 

Planer  operators  (feed  only)  . . 

Planer  operators  (set-up  and  operate) 

Pondmen . . . . . 

Saw  filers ,  bench  work . . 

Saw  filers,  fitters  and  helpers  . 

Set-up  men,  woodworking  machines  . 

Sorters,  green  chain  . . . 

Sorters ,  rough-dry  lumber  ••••• . 

Tallymen  . 

Trimmermen  . . 

Watchmen  . . 


Douglas  glr  area _ 

Capacity  of  sawmill 


151  mbf 
and 

over 

81-150 

mbf 

80  mbf 

and 

leas 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 
hourly 
ear nines 

Number 

of 

workers 

Average 
hourly 
earning j 

54 

*2.89 

158 

*3.69 

66 

2.26 

88 

2.42 

56 

*2.47 

89 

2.29 

92 

2.35 

96 

2.52 

382 

1.89 

296 

1.97 

276 

1.99 

54 

3.70 

84 

5.11 

56 

3.59 

438 

3.75 

228 

4.90 

368 

5.74 

70 

1.94 

132 

1.88 

28 

2.08 

87 

1.99 

104 

2.06 

112 

2.14 

121 

2.00 

69 

2.13 

36 

2.3  8 

89 

2.31 

67 

2.31 

72 

2.28 

72 

2.36 

63 

2,27 

108 

2.35 

no 

2.30 

96 

2.23 

68 

2.28 

111 

2.09 

131 

2.19 

52 

2.30 

147 

2.03 

192 

2.00 

216 

1.98 

47 

2.12 

40 

2.07 

72 

1.85 

79 

2.70 

102 

2.69 

82 

2.67 

76 

1.95 

222 

1.91 

329 

1.91 

160 

1.88 

402 

1.90 

412 

1.88 

93 

1.82 

46 

1.85 

325 

1.84 

42 

1.82 

40 

2.15 

45 

2.05 

122 

1.99 

186 

2.14 

355 

2.06 

78 

1.86 

179 

1.88 

140 

1.82 

106 

1.81 

286 

1.85 

256 

1.78 

128 

1.91 

222 

2.02 

205 

2.00 

175 

1.97 

155 

2.03 

267 

2.08 

282 

1.70 

289 

1.73 

179 

1.72 

288 

2.16 

612 

2.U 

592 

2.09 

32 

1.81 

137 

1.82 

284 

1.81 

32 

1.94 

93 

2.82 

80 

2.56 

U4 

2.38 

94 

1.88 

187 

1.81 

n2 

2.05 

138 

2.09 

33 

2.06 

57 

2.02 

84 

2.06 

112 

2.00 

346 

2.04 

317 

2.11 

341 

2.12 

61 

1.84 

15  8 

1.87 

351 

1.79 

101 

1.73 

156 

1.79 

285 

1.74 

146 

1.80 

257 

1.82 

260 

1.83 

43 

1.93 

104 

2.H 

244 

2.20 

212 

1.87 

534 

1.87 

569 

1.89 

53 

2.55 

122 

2.64 

127 

2.62 

76 

2.00 

97 

2.06 

12 

2.02 

64 

1.97 

64 

2.17 

- 

- 

843 

1.76 

1,474 

1.81 

1,812 

1.75 

146 

1.94 

310 

1.77 

84 

1.74 

157 

1.88 

226 

1.87 

139 

1.81 

146 

1.89 

257 

1.94 

461 

1.85 

132 

1.69 

392 

1.67 

642 

1.71 

; 


See  footnote  at  end  of  table 
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TABLE  7t  Average  straight- time  hourly  earnings  1/  of  men  in  selected  production  occupations 
in  West  Coast  sawmills,  by  capacity  of  sawmill  within  area,  February  1952  -  Continued 


Western  Pine  area 

Northern  district 


Capacity  ef  sawmill 


Occupation 

151  mbf 
and 
over 

81-150 

mbf 

80 

an 

le 

mbf 

d 

ss 

Number 

of 

Average 

hourly 

Number 

of 

Average 

hourly 

Number 

of 

workers 

Average 

hourly 

Logging 

Buckers,  hand  . 

- 

- 

•a 

m 

m 

m 

Bulldozer  operators  . 

47 

$1.97 

51 

$2.17 

32 

$2.14 

80 

2.48 

44 

1.99 

86 

2.27 

78 

2.33 

84 

1.78 

129 

1.88 

- 

a* 

«» 

m 

- 

- 

Fallers  and  buckers,  power . . 

42 

2.22 

127 

3.54 

236 

3.53 

Gravel- truck  drivers  . . . . 

m 

- 

mm 

- 

- 

42 

2.40 

61 

1.86 

62 

1.80 

Groundmen,  rigging . ••••• 

e* 

mm 

m 

- 

- 

m 

18 

2.45 

- 

- 

20 

2.00 

Jammer  engineers  . 

21 

2.52 

25 

2.12 

28 

2.16 

a 

1.42 

30 

1.86 

45 

1.93 

Mechanics,  automotive  . 

137 

1.85 

54 

1.97 

18 

2.08 

Truok  drivers,  logging,  heavy 

96 

1.89 

(over  30,000  lbs.)  . 

37 

1.80 

,  52 

1.85 

Truck  drivers,  logging,  medium 

16 

1.86 

1.78 

(16,000  -  30,000  lbs.)  . 

10 

1.76 

42 

Sawmilling 

15 

2.30 

31 

2.33 

91 

2.52 

24 

1.93 

37 

1.88 

118 

1.89 

29 

1.79 

50 

1.77 

69 

1.74 

10 

1.68 

23 

1.73 

57 

1.67 

m 

- 

14 

1.90 

16 

2.14 

27 

1.88 

a 

1.89 

133 

1.88 

17 

1.74 

47 

1.74 

no 

1.70 

Firemen,  stationary  boiler . . 

13 

1.70 

52 

1.72 

171 

1.72 

20 

1.85 

29 

1.88 

38 

1.97 

72 

1.82 

66 

1.86 

78 

1.99 

33 

1.63 

43 

1.61 

85 

1.54 

73 

1.74 

76 

1.80 

236 

2.17 

m 

- 

20 

1.67 

in 

1.68 

Lumber  stackers,  air-drying  or  storage  ..••• 

m 

- 

32 

1.96 

133 

2.4 6 

31 

2.42 

42 

1.84 

36 

1776 

17 

2.00 

16 

2.00 

14 

2.10 

•» 

23 

1.8V 

28 

2.00 

40 

1.91 

37 

1.88 

86 

1.94 

11 

1.71 

30 

1.74 

109 

1.64 

67 

1.63 

49 

1.62 

89 

1.65 

a 

1.68 

39 

1.75 

119 

1.72 

m 

m 

14 

1.91 

71 

1.96 

48 

1.74 

42 

1.72 

193 

1.70 

Saw  filers,  bench  work . . 

14 

2 .44 

17 

2.67 

98 

2.  54 

Saw  filers,  fitters  and  helpers  . 

12 

1.84 

23 

1.95 

31 

1.81 

Set-up  men,  woodworking  machines  . . 

17 

1.95 

17 

1.99 

17 

2.13 

21 

1.75 

149 

1.76 

322 

1.70 

88 

1.70 

77 

1.80 

53 

1.78 

10 

1.76 

48 

1.75 

72 

1.72 

16 

1.76 

33 

1.80 

115 

1.76 

40 

1.63 

49 

1.64 

176 

I.4V 

See  footnote  at  end  of  table 


TABLE  7*  Average  straight- tiire  hourly  earnings  1/  of  men  In  selected  production  occupations 
in  West  Coast  sawmills,  by  capacity  of  sawmill  within  area,  February  1952  -  Continued 


Western  Pine  area 


Southern  distriot 

Capacity  of  sawmill 


Occupation 

151  mbf 

and 

over 

81-150 

mbf 

80  mbf 

and 

less 

Number 

of 

workers 

Average 

hourly 

earnings 

Number  1 
of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

Logging 

RncVama  hand  . . 

54 

98 

142 

276 

29 

319 

*2.28 

2.20 

2.07 

1.83 

2.56 

3.87 

24 

33 

82 

15.67 

2.12 

2*10 

18 

14.85 

2.25 

2.10 

Rwl 1 dnaem  nnerators  ........................ 

57 

186 

Cat  .  sVIddlnrr  . . . 

ChnVermAn  . . . 

124 

12 

1~88 

283 

18 

1.83 

6.34 

4  .44 

■PaHars.  rwrwer  ............................. 

5.38 

4.66 

m 

Val  1  »r»a  and  htinVaTR  .  now  fit*  ................. 

198 

278 

Omawal— t.mioTr  dHfi>rfl  . . . 

mm 

rti*orind  1  oadara  ...... ................ ....... 

158 

30 

46 

50 

59 

161 

183 

23 

1.93 

1.91 
2.26 
2.34 

1.92 
2.07 

98 

1.93 

ew 

104 

10 

1.83 

1.94 

2.24 

rimonndwon  ml  ircrl  nor  .  .  .  .  -  .................... 

Hand  loadara  _ _ _ ....................... 

21 

2.15 

2.24 

1.94 

2.08 

2.01 

47 

69 

.Tamnam  ancrl  naara  . . . . 

26 

2.22 

T/ip  aoal ana  .........  ...................... 

26 

49 

89 

2.01 

Itarhanl  oa  antomotl  vet  . . 

56 

no 

2.15 

Truck  drivers,  logging,  heavy 

( OVftT*  30  000  THfl  ••»••*•***-*++**«»**«*» 

2.01 

2.06 

228 

1.95 

Truck  drivers,  logging,  medium 

(• non  -  ooo  lbs.) . . . 

a 

1.92 

125 

1.92 

Sawmilling 

68 

2.46 

45 

2.48 

84 

2.52 

R1  nn\r  latiaim . . . . 

69 

2.01 

42 

2.02 

123 

1.97 

62 

1.86 

74 

1.87 

99 

1.88 

38 

1.83 

29 

1.88 

61 

1.77 

45 

1.89 

11 

1.86 

13 

1.93 

105 

1.98 

57 

2.01 

121 

1.98 

51 

1.85 

51 

1.89 

126 

1.86 

71 

1.84 

103 

1.80 

142 

1.78 

58 

2.02 

67 

2.18 

99 

2.13 

152 

2.08 

65 

2.15 

95 

2.22 

132 

1.69 

100 

1.66 

104 

1.65 

214 

1.98 

122 

2.26 

99 

2.28 

24 

1.90 

40 

1.79 

156 

1.77 

Lumber  stackers,  air-drying  or  storage  . 

37 

167 

2.30 

1.99 

131 

67 

2.95 

2.46 

161 

49 

3.03 

2.71 

■+(  aa^ntananna  ..................a. 

69 

2.06 

17 

2.07 

29 

2.07 

37 

2.02 

39 

2.04 

48 

1.98 

155 

2.03 

63 

1.98 

158 

2.01 

1.76 

55 

1.76 

36 

1.80 

91 

162 

1.70 

169 

1.69 

U2 

1.70 

84 

1.77 

77 

1.82 

56 

1.79 

42 

2.04 

14 

2.13 

51 

2.21 

ri&ii6r  operators  ysvi^up  cuau  •••••• 

94 

1.80 

108 

1.78 

128 

61 

1.78 

2.79 

27 

2.87 

35 

2.85 

Qewr  f^1  are  f  ^  t.+ATHi  n  nH  .........  aae 

34 

1.98 

25 

1.97 

25 

2.05 

2.12 

2.03 

1.89 

1.83 

1.83 

18 

2.04 

15 

2.17 

17 

241 

2.14 

161 

2044 

327 

131 

167 

2.05 

101 

2.13 

TallvMn . . . . . 

90 

1.82 

63 

1.80 

104 

76 

1.85 

50 

1.83 

124 

109 

1.67 

87 

1.63 

188 

1.  54 

y  Excludes  premium  pay  for  overtime  and  late-ehift  work. 
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TABI£  8:  Average  straight-time  hourly  earnings  1/  of  men  in  selected  production  occupations 
in  West  Coast  sawmills,  by  size  of  establishment  within  area,  February  1952 


Occupation 


Logging 


Buckers ,  hand  . 

Bulldozer  operators  . . 

Cat  drivers,  skidding  . 

Chokemen . . . . 

Fallers ,  power . . 

Fallers  and  buckers ,  power . . 

Ground  loaders  . . . 

Groundmen,  rigging  . . 

Head  loaders  . 

Hook  tenders,  high  lead  . 

Jammer  engineers  . . 

Log  scalers  . . . 

Mechanics ,  automotive  . . . 

Truck  drivers,  logging,  heavy 

(over  30,000  lbs.)  . . 

Truck  drivers,  logging,  medium 

(16,000  -  30,000  lbs.)  . 

Sawmilling 

Band-head-saw  operators  . . 

Blacksmiths,  maintenance  . 

Block  setters  . . . . 

Carrier  drivers  . 

Cut-off-saw  operators  . . . 

Dry-kiln  operators  . 

Edgermen . . . 

End-lif t-truck  operators  ............. 

Firemen,  stationary  boiler  . 

Graders ,  lumber  (green  chain)  ........ 

Graders ,  planed  lumber . . 

Janitors  . . . . 

Loaders,  car  and  truck  . . . . 

Log  deckmen . . . 

Lumber  stackers,  air-drying  or  storage 

Lumber  stackers,  kiln-drying  . 

Machinists,  maintenance  . . 

Mechanics,  automotive . . 

Millwrights  . . 

Off-bearers,  head  rig  . . . 

Off -bearers,  machine  . . 

Planer  operators  (feed  only)  . 

Planer  operators  (set-up  and  operate)  , 

Pondmen  . . . . . 

Saw  filers,  bench  work 

Saw  filers,  fitters  and  helpers . . 

Set-up  men,  woodworking  machines . . 

Sorters,  green  chain . . 

Sorters,  rough-dry  lumber  . . . 

Tallymen . . 

Trimmermen . . 

Watchmen  . . . 


Douglas  Fir  area 

Establishments  with— 

501  or  more 
workers 

101 

wor 

-  500 
[cers 

8-100 

workers 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

: workers 

Average 

hourly 

earnings 

134 

*3.10 

102 

$4.08 

«• 

70 

2.29 

92 

2.a 

48 

$2.47 

115 

2.30 

102 

2.36 

60 

2.60 

450 

1.92 

312 

1.96 

192 

1.98 

102 

4.45 

44 

4.65 

48 

3.56 

466 

3.75 

280 

5.25 

288 

5.75 

95 

1.99 

124 

2.05 

84 

2.19 

128 

2.01 

62 

2.12 

36 

2.38 

100 

2.30 

80 

2.28 

48 

2.34 

72 

2.47 

66 

2.49 

36 

2.89 

79 

2.33 

92 

2.26 

72 

2.4 2 

124 

2.23 

102 

2.29 

48 

2.34 

.128 

2.12 

118 

2.17 

48 

2.31 

147 

2.02 

192 

2.01 

216 

1.98 

47 

2.12 

64 

1.98 

48 

1.85 

53 

2.72 

112 

2.67 

98 

2.70 

13 

2.04 

38 

2.02 

12 

2.11 

54 

1.94 

156 

1.94 

a7 

1.90 

95 

1.88 

362 

1.89 

517 

1.89 

89 

1.82 

54 

1.84 

321 

1.84 

26 

1.82 

52 

1.97 

49 

2.15 

92 

1.98 

164 

2.11 

407 

2.07 

70 

1.84 

130 

1.90 

197 

1.83 

54 

1.80 

350 

1.82 

244 

1.81 

109 

1.90 

176 

2.02 

270 

2.00 

129 

1.92 

196 

2.02 

272 

2.10 

215 

1.70 

292 

1.73 

243 

1.72 

228 

2.09 

452 

2.14 

812 

2.10 

25 

1.82 

108 

1.82 

320 

1.80 

37 

1.94 

84 

2.99 

84 

2.45 

86 

2.44 

234 

1.92 

75 

1.70 

96 

2.06 

150 

2.09 

37 

2.04 

33 

2.02 

96 

2.04 

124 

2.01 

239 

2.04 

360 

2.05 

405 

2.15 

43 

1.82 

132 

1.85 

395 

1.80 

72 

1.73 

188 

1.76 

282 

1.75 

104 

1.78 

190 

1.83 

369 

1.82 

29 

1.92 

102 

2.04 

260 

2.21 

136 

1.86 

as 

1.86 

761 

1.89 

36 

2.50 

94 

2,73 

172 

2.58 

49 

1.98 

112 

2.06 

24 

2.02 

60 

1.96 

40 

2.08 

36 

2.23 

631 

1.79 

1,346 

1.78 

2,152 

1.77 

138 

1.95 

270 

1.77 

132 

1.75 

137 

1.87 

176 

1.88 

209 

1.82 

111 

1.88 

274 

1.90 

481 

1.87 

95 

1.68 

306 

1.72 

765 

1.69 

See  footnote  at  end  of  table. 
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TABLE  8  s  Average  straight-time  hourly  earnings  1/  of  men  in  selected  production  occupations 
in  West  Coast  sawmills,  by  size  of  establishment  within  area,  February  1952  -  Continued 


Occupation 


Logging 

Buckers,  hand  . . . 

Bulldozer  operators  . 

Cat  drivers,  skidding . . 

Chokermen  . . . 

Fallers,  power . . . . 

Fallers  and  buckers,  power . . . •••• 

Ground  loaders . . . . . 

Groundmen,  rigging . . . . 

Head  loaders  . . . . 

Hook  tenders,  high  lead  . . . 

Jammer  engineers  . . . 

Log  seeders . 

Mechanics,  automotive  . . . . 

Truck  drivers,  logging,  heavy 

(over  30,000  lbs.)  . . . 

Truck  drivers,  logging,  medium 

(16,000  -  30,000  lbs. )  . 

Sawmilling 

Band-head-saw  operators  . . . 

Blacksmiths,  maintenance  . 

Block  setters  . . 

Carrier  drivers  . 

Cut-off-saw  operators  . . . 

Dry-kiln  operators  . 

Edgermen  . . 

End-lift-truck  operators  . . 

Firemen,  stationary  boiler  . . 

Graders,  lumber  (green  chain)  . . . 

Graders,  planed  lumber . . . 

Janitors  . 

Loaders,  car  and  truck  . 

Log  deckmen . . 

Lumber  stackers,  air-drying  or  storage  ••••• 

Lumber  stackers,  kiln-drying  . . 

Machinists,  maintenance  . 

Mechanics,  automotive . . 

Millwrights . . . 

Off-bearers,  head  rig  . 

Off-bearers,  machine . . 

Planer  operators  (feed  only)  . . 

Planer  operators  (set-up  and  operate)  . 

Pondmen . . . . . . 

Saw  filers,  bench  work  . 

Saw  filers,  fitters  and  helpers  . . . 

Set-up  men,  woodworking  machines  . . 

Sorters,  green  chain  . . . 

Sorters,  rough-dry  lumber  . 

Tallymen . . 

Trimmermen . . . 

Watchmen  . . . . . 


Western  Pine  area 

Northern  district 


Establishments  with  - 


more 

:ers 

101  -  500 
workers 

8  - 

wor 

100 

leers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 
hourly 
e  amines 

Number 

of 

workers 

Average 

hourly 

earnings 

$2.04 

34 

$2.16 

23 

$2.16 

2.40 

42 

2.09 

72 

2.27 

2.14 

66 

1.80 

108 

1.89 

2.71 

90 

3.55 

204 

3.70 

2.21 

41 

1.82 

52 

1.78 

2.47 

- 

— • 

17 

1.99 

2.38 

20 

2.09 

20 

2.17 

1.47 

30 

1.86 

40 

1.94 

1.85 

29 

2.06 

11 

2.13 

1.82 

70 

1.82 

63 

1.94 

1.84 

15 

1.79 

38 

1.78 

2.32 

33 

2.33 

80 

2.55 

- 

- 

- 

11 

1.77 

1.92 

39 

1.86 

104 

1.90 

1.79 

46 

1.78 

50 

1#70 

1.71 

19 

1.74 

52 

1.66 

1.80 

13 

1.92 

14 

2.15 

1.89 

46 

1.90 

115 

1.88 

1.75 

54 

1.74 

92 

1.69 

1.71 

70 

1.72 

141 

1.71 

1.83 

31 

1.89 

30 

2.00 

1.82 

43 

1.93 

57 

2.02 

1.63 

42 

1.61 

71 

1.52 

1.79 

87 

1.84 

208 

2.19 

- 

29 

1.70 

100 

1.67 

1.78 

34 

2.16 

122 

2.46 

2.34 

48 

1.84 

24 

1.70 

1.99 

15 

2.01 

m 

- 

1.88 

20 

1.89 

25 

1.99 

1.91 

38 

1.91 

76 

1.94 

1.73 

31 

1.73 

99 

1.63 

1.64 

48 

1.62 

71 

1.65 

1.72 

39 

1.72 

106 

1.72 

»  m 

13 

1.95 

68 

1*95 

1.75 

50 

1.70 

169 

1.70 

2.49 

23 

2.61  ' 

89 

2.54 

1.88 

24 

1.94 

21 

1.76 

1.94 

15 

2.06 

10 

2.18 

1.75 

139 

1.77 

277 

1.69 

1.77 

70 

1.69 

40 

1.81 

1.79 

33 

1.73 

62 

1.71 

1.77 

39 

1.78 

99 

1.75 

1.63 

52 

1.62 

158 

1.45 

501  oi 
wort 


Number 

of 

Worker 


73 

96 

117 

111 

72 

m 

20 

m 

34 

46 

169 

52 

15 


24 

36 
52 

19 
10 
40 
28 

25 

26 
116 

48 
90 

15 

37 
24 
13 

49 

20 
86 

54 

64 

17 

21 

26 

76 

108 

30 

26 

55 


See  footnote  at  end  of  table. 
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TABLE  8:  Average  straight-time  hourly  earnings  lj  of  men  in  selected  production  occupations 
in  West  Coast  sawmills,  by  size  of  establishment  within  area,  February  1952  -  Continued 


Occupation 


Logging 


Buckers,  hand . . . 

Bulldozer  operators  . 

Cat  drivers,  skidding  . . . 

Chokermen  .  . . . . . . 

Fallers,  power  . . . . 

Fallers  and  buckers,  power  . . 

Ground  loaders  . 

Groundmen,  rigging . . 

Head  loaders  . 

Hook  tenders,  high  lead  . . 

Jammer  engineers . . . . 

Log  scalers  . 

Mechanics,  automotive  . . . . 

Truck  drivers,  logging,  heavy 

(over  30,000  lbs.)  . . . . . 

Truck  drivers,  logging,  medium 

(16,000  -  30,000  lbs.)  . 

Sawmilling 

Band-head-saw  operators  . 

Blacksmiths,  maintenance . . 

Block  setters  . . . . 

Carrier  drivers . . . . 

Cut-off-saw  operators  . 

Dry-kiln  operators  . 

Edgermen . . . 

End-lift-truck  operators . . . 

Firemen,  stationary  boiler  . 

Graders,  lumber  (green  chain) . . 

Graders,  planed  lumber  . 

Janitors  . 

Loaders,  car  and  truck  . . . . 

Log  deckmen  . . 

Lumber  stackers,  air-drying  or  storage 

Lumber  stackers,  kiln-drying  . 

Machinists,  maintenance . . 

Mechanics,  automotive  . . 

Millwrights  . . . . . 

Off-bearers,  head  rig . . 

Off-bearers,  machine . . 

Planer  operators  (feed  only)  . . 

Planer  operators  (set-up  and  operate)  , 

Pondmen  . 

Saw  filers,  bench  work  . 

Saw  filers,  fitters  and  helpers  . . . 

Set-up  men,  woodworking  machines  ...... 

Sorters,  green  chain  . 

Sorters,  rough-dry  lumber . . 

Tallymen  . . . . 

Trimmermen  . 

Watchmen  ••... . . 


_  Western  Pine  area 

Southern  district 

Establishments  with 

— 

501  or  more 

101  -  500 

8  - 

100 

workers 

workers 

workers 

Number 

Average 

Number 

Average 

Number 

Average 

of 

hourly 

of 

hourly 

of 

hourly 

workers 

earnings 

workers 

earnings 

workers 

earnings 

14 

12.80 

82 

$3.75 

80 

2.21 

78 

2.15 

30 

$2.33 

111 

2.07 

179 

2.H 

120 

2.08 

218 

1.83 

275 

1.85 

190 

1.83 

16 

2.78 

43 

4.85 

mm 

- 

288 

3.64 

347 

4.77 

160 

4.29 

147 

1.92 

153 

1.93 

‘60 

1.79 

29 

1.90 

- 

- 

10 

1.94 

34 

2.26 

50 

2.25 

30 

2.19 

- 

- 

- 

- 

30 

2.20 

42 

2.33 

53 

2.31 

50 

2.16 

48 

1.93 

61 

2.00 

25 

1.89 

137 

2.06 

129 

2.08 

40 

2.27 

123 

2.03 

34 8 

1.97 

50 

1.98 

23 

2.06 

a 

1.92 

125 

1.92 

56 

2.45 

89 

2.44 

52 

2.63 

13 

2.01 

18 

2.02 

- 

m 

57 

2.00 

85 

2.01 

92 

1.97 

49 

1.37 

161 

1.88 

25 

1.85 

36 

1.82 

77 

1.84 

15 

1.66 

30 

1.93 

39 

1.86 

- 

mo 

74 

1.97 

132 

1.98 

77 

2.01 

24 

1.82 

149 

1.87 

55 

1.87 

54 

1.83 

168 

1.80 

94 

1.78 

47 

2.05 

100 

2.01 

77 

2.30 

129 

2.08 

153 

2.19 

30 

2„n 

106 

1.69 

178 

1.67 

52 

1.62 

148 

2.05 

237 

2.10 

50 

2.44 

25 

1.87 

79 

1.78 

116 

1.77 

38 

2.78 

201 

2.83 

90 

3.07 

161 

2.05 

122 

2.45 

« 

mo 

49 

2.04 

56 

2.08 

10 

2.13 

37 

2.01 

57 

2.02 

30 

2.00 

116 

2.03 

186 

1.98 

74 

2.06 

42 

1.76 

63 

1.78 

77 

1.76 

148 

1.70 

230 

1.69 

65 

1.73 

79 

1.76 

113 

1.81 

25 

1.77 

a 

2.05 

41 

2.14 

25 

2.27 

80 

1.81 

163 

1.75 

87 

1.84 

20 

2.95 

61 

2.82 

42 

2.77 

27 

1.97 

45 

2.02 

12 

1.97 

15 

2.05 

35 

2.13 

m 

• 

178 

2.11 

340 

2.23 

211 

2.08 

136 

2.06 

223 

2.07 

40 

1.63 

59 

1.83 

158 

1.81 

40 

1.84 

63 

1.85 

110 

1.83 

77 

1.84 

93 

1.65 

180 

1.64 

in 

1.47 

1/  Excludes  premium  pay  for  overtime  and  late-shift  work, 


-  15  - 


A 

rH 

i 


■p 

m 

® 


► 

•« 


O' 

g 

3 


1/  Excludes  premium  pay  for  overtime  and  late-shift  work 
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TABIZ  10 i  Average  straight-time  hourly  earnings  1/  of  workers  in  selected  office  occupations 

in  West  Coast  sawmills,  by  area,  February  1952 


Western  Pine  area 

Occupation  and  sex 

Douglas  nr  area 

Northern  district 

Southern  district 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

wwnrtngg , 

Number 

of 

workers 

Average 

hourly 

earnings 

Men 

127 

8  $2.35 

15 

$1.97 

33 

$2.37 

Clerks,  accounting . . 

27 

1.85 

28 

1.83 

26 

1*89 

Clerks,  general  . 

36 

loS0 

56 

1.45 

26 

1.90 

m 

m 

15 

1.91 

*8 

1.79 

57 

2.08 

28 

1.71 

26 

1.82 

Women 

Billers,  machine  (billing  machine)  .. 

10 

1.38 

m 

I* 

m 

Bookkeepers,  hand  * . . 

65 

2.18 

14 

1.69 

m 

- 

Clerks,  accounting  . 

38 

1.57 

m 

• 

21 

1.54 

Clerks,  general . * . 

177 

1.48 

31 

1.25 

36 

1.75 

Clerks,  payroll  . 

73 

1.74 

- 

m 

29 

1.69 

Key-punch  operators  . 

15 

1.32 

- 

m 

“ 

- 

Secretaries . . . 

56 

1.71 

m 

- 

1.83 

Stenographers,  general  . 

S3 

1.47 

23 

1.45 

46 

1.51 

Switchboard  operator-receptionists  .* 

25 

1.31 

m 

fli 

13 

1.42 

Typists,  class  A . . . 

35 

1.41 

m 

• 

m 

m 

Typists,  class  B  . . . . 

13 

1.17 

m 

m 

ew 

m 

Excludes  premium  pay  for  overtime  and  lats-3hift  work* 


TABUS  lit  Scheduled  weekly  hours  of  first-shift  workers t  Percent  distribution  of  production 

workers  in  West  Coast  sawmills,  by  area,  February  1952 


Weekly  hours 

Percent  of  production  workers  in  • 

Douglas  Fir 

area 

Western  Fine  area 

Northern 

district 

Southern 

district 

40  hours  . . . 

88,8 

73.2 

71.9 

44  hours  . . 

m 

2.7 

1.2 

45  hours . •••••• . . 

2*4 

3.6 

4.8 

48  hours  . . . . 

6.4 

12.0 

20.6 

50  hours  . . . . . 

2,4 

5.6 

m 

54  hours  ••••• . . 

• 

2.9 

1.5 

Total . ••••• 

100.0 

100.0 

100.0 

17 


TABLE  12*  Shift  differential  practices*  Percent  distribution  of  production  workers 

in  West  Coast  sawmills,  by  area,  February  1952 


Shift  differential 

Percent  of  workers  in  - 

Douglas 

Fir 

area 

Western  Pine  area 

Northern 

district 

Southern 

district 

Workers  on  second  shift  . 

6.8 

7.1 

9.8 

Receiving  shift  differentials  . 

6.8 

5.2 

9.4 

Uniform  cents  (per  hour)  . 

6.8 

5.2 

9.4 

3  cents  . 

1.2 

3.0 

3.9 

4  cents  . 

5.3 

2.2 

4.8 

5  cents  . 

.3 

mm 

.7 

Receiving  no  differential . . . 

m 

1.9 

•  4 

Workers  on  third  shift  . . 

.5 

.5 

.2 

Receiving  shift  differentials  . 

.5 

.5 

.2 

Uniform  cents  (per  hour)  •••••.... . 

.5 

.5 

.2 

Under  5  cents . . . . 

•  3 

.5 

.1 

5  cents  . 

m 

m 

.1 

Over  5  cents,  under  10 . . . . 

.2 

TABUE  13:  Formal  provisions  for  paid  vacations:  Percent  distribution  of  workers  in  West  Coast 

sawmills,  by  area,  February  1952 


Percent  of  production  workers  in  - 

Percent  of 

office  workers  in  - 

Vacation  policy 

Douglas 

Fir 

area 

Western  Pine  ar9» 

Douglas 

Fir 

area 

Western  Pine  area 

Northern 

district 

Southern 

district 

Northern 

district 

Southern 

district 

T ot&l  o* •••••••• 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  year’s  service 

Total  workers  in  sawmills 

having  paid  vacations  ...... 

96.8 

83.5 

87.7 

94.9 

94., 8 

94.7 

1  week  . . . . . 

95.5 

83.5 

87.7 

41.8 

52.2 

22.5 

Over  1  and  under  2  weeks  •• 

1.3 

m 

m 

m 

w 

m 

2  weeks  . . . . 

- 

«  •• 

mm 

53.1 

42.6 

72.2 

Having  no  paid  vacation  . 

3.2 

16.5 

12.3 

5.1 

5.2 

5.3 

2  years'  service 

Total  workers  in  sawmills 

having  paid  vacations  . 

96.8 

83.5 

87.7 

94.9 

94.8 

96.3 

1  week . . . 

95.5 

81.1 

83.4 

a.  8 

48.9 

22.5 

Over  1  and  under  2  weeks  .. 

1.3 

•• 

4.3 

- 

« 

- 

2  weeks  . . . 

- 

2.4 

m 

53.1 

45.9 

73.8 

Having  no  paid  vacation  . 

3.2 

16.5 

12.3 

5.1 

5.2 

3.7 

3  years*  service 

Total  workers  in  sawmills 

having  paid  vacations  . 

96.8 

83.5 

87.7 

94.9 

94.8 

96.3 

1  week  . . 

95.5 

81.1 

78.3 

38.4 

48.9 

14.3 

0-er  1  and  under  2  weeks  •• 

1.3 

- 

4.3 

m 

m 

2  weeks  . 

m 

2.4 

5.1 

56.5 

45.9 

82.0 

Having  no  paid  vacation  . 

3.2 

16.5 

12.3 

5.1 

5.2 

3.7 

5  years'  service 

Total  workers  in  sawmills 
having  paid  vacations  ...... 

96.8 

83.5 

87.7 

94.9 

94.8 

96.3 

1  week . . . 

7.0 

7.9 

4.2 

12.3 

5.2 

2.7 

2  weeks . . 

88.5 

75.6 

83.5 

82.6 

89.6 

93.6 

Over  2  weeks . . . 

1.3 

ee 

m 

m 

m 

Having  no  paid  vacation . . 

3.2 

16.5 

12.3 

5.1 

5.2 

3.7 

19 


TABLE  14 i  Formal  provisions  for  paid  holidays:  Percent  distribution  of  workers  in  West  Coast 

sawmills,  by  area,  February  1952 


Number  of  paid  holidays 

Percent  of  workers  in  - 

Douglas 

Fir 

area 

Western 

^ine  area 

Northern 

district 

Southern 

district 

Production  workers 

Total  . 

100.0 

100.0 

100.0 

Workers  in  sawmills  having  paid  holidays  . 

48.1 

34.7 

53.7 

1  day . 

mm 

> 

1.4 

3  days  . 

45.0 

34.7 

50.0 

6  days . . . . . 

3.1 

mm 

2.3 

Having  no  paid  holiday  . . 

51.9 

65.3 

46.3 

Office  workers 

Total  . 

100.0 

100.0 

100.0 

Workers  in  sawmills  having  paid  holidays  ...... 

81.3 

93.4 

91.4 

3  days  . . . 

9.5 

4.6 

6.1 

4  day3  . 

- 

2.5 

m 

5  days  . . . . 

m 

mm 

3.3 

6  days  . . . 

69.8 

75.4 

82.0 

7  days  . 

2.5 

10.9 

- 

Having  no  paid  holiday  . . . 

18.2 

6.6 

8.6 

TABLE  15:  Insurance  and  pension  plans:  Percent  distribution  of  workers  in  West  Coast  sawmills, 

by  area,  February  1952 


Percent  of  workers  in  - 


Type  of  plan 

Douglas 

Western 

Pine  area 

Fir 

Northern 

Southern 

area 

district 

district 

Production  workers 

Total  . . . . . 

100.0 

100.0 

100.0 

Workers  in  sawmills  having  insurance  or 

pension  plans  1/ . . . 

46.2 

42.2 

38.8 

Life  insurance . . . . . 

39.3 

28.6 

37.3 

Retirement  pension . . 

mm 

2.1 

Hospitalization . . . . 

9.6 

26.4 

10.5 

Health  insurance . . 

34.8 

26.9 

14.5 

Having  no  insurance  or  pension  plans  . . 

53.8 

57.8 

61.2 

Office  workers 

Total  . . 

100.0 

100.0 

100.0 

Workers  in  sawmills  having  insurance  or 

pension  plans  1/ . . 

46.7 

41.0 

41.4 

Life  Insurance . . . 

38.8 

32.0 

a. 4 

Retirement  pension . . . . . 

15.1 

3.8 

8.2 

Hospitalization . . 

5.8 

21.3 

1.6 

Health  insurance  . . 

27.6 

15.0 

3.7 

Having  no  insurance  or  pension  plans  . . 

53.3 

59.0 

58.6 

1/  Unduplicated  total 


TABLE  16:  Nonproduction  bonus  plans:  Percent  distribution  of  workers  in 
West  Coast  sawmills,  by  area,  February  1952 


Percent  of  workers  in  - 

Type  of  bonus 

Douglas 

Western  Pine  area 

Fir 

area 

Northern 

district 

Southern 

district 

Production  workers 

Total  . 

100.0 

10G  ,0 

100.0 

Workers  in  sawmills  having  non- 

production  bonus  plans  ......... . . 

12.3 

2.9 

5.0 

Christmas  or  year-end  . . . . 

10.5 

2.9 

3.6 

Other  . . . 

1.8 

- 

1.4 

Having  no  nonproduction  bonus  plan . * 

87.7 

97.1 

95.0 

Office  workers 

Total  . 

100.0 

100.0 

100.0 

Workers  in  sawmills  having  non- 

production  bonus  plans  ......... . 

41.0 

21.3 

45.9 

Christmas  or  year-end  . . . 

37.2 

21.3 

45.9 

Other  . . 

3.8 

- 

- 

Having  no  nonproduction  bonus  plan  ....... 

59.0 

78.7 

54.1 

21 


APPENDIX 


Scope  and  Method  of  Study- 


Hourly  Rates  or  Earnings 

The  wages  presented  consist  of  hourly  rates  (straight-time  average  houhly 
earnings  for  piece-rate  and  other  incentive  workers),  excluding  premium  overtime  and 
shift  differential  payments.  Incentive  earnings  and  cost-of-living  bonuses  were 
included  as  part  of  the  worker's  regular  pay,  but  nonincentive  payments,  such  as 
Christmas  bonuses,  were  excluded.  The  hourly  earnings  of  salaried  workers  were  ob¬ 
tained  by  dividing  their  straight-time  salary  by  normal  rather  than  by  actual 
hours.  1/ 

Workers  and  Occupations  Covered  by  th?  Study 

Wage  data  were  not  collected  for  administrative,  executive,  and  professional 
employees,  although  such  persons  are  included  in  the  employment  totals  reported  for 
the  industry  in  table  1.  All  production  (nonoffice)  workers  are  included  in  the 
frequency  distribution  of  workers  by  average  hourly  earnings.  As  used  in  the  study, 
the  term  "production  workers"  refers  to  working  foremen  and  all  nonsupervisory  workers 
(including  leadmen  and  trainees)  engaged  in  fabricating,  processing,  assembling, 
inspecting,  receiving,  storing,  handling,  packing,  warehousing,  and  shipping;  mainte¬ 
nance,  repair,  janitorial,  and  watchmen  services;  and  in  product  development, 
auxiliary  production  for  the  plant's  own  use  (e.g.,  power  plant),  record  keeping,  and 
other  services  closely  associated  with  the  production  operations. 

Occupations  selected  for  study  were  chosen,  for  their  numerical  importance, 
bench-mark  value  in  collective  bargaining,  or  their  representativeness  of  the  entire 
rate  range  in  the  industry.  Inexperienced  workers,  apprentices,  and  handicapped 
workers  were  not  reported  in  the  selected  occupations  but  were  included  in  the  data 
for  all  production  workers. 

The  terms  "occupation"  and  "job"  in  this  report  refer  to  the  occupational 
classifications  used  by  the  Bureau  in  Industry  Wage  Studies.  2/ 

Employment 


Except  in  1  instance  (the  information  regarding  the  sample  in  table  1),  the 
number  of  workers  presented  is  the  estimated  employment  of  all  West  Coast  sawmills 
located  in  the  3,  largest  areas  and  employing  21  or  more  workers,  rather  than  employ¬ 
ment  in  the  sawmills  actually  studied.  Workers  on  all  shifts  are  included  in  the 
employment  data,  although  the  wage  rates  exclude  premium  pay  for  late-shift  work. 

Vacation  Plans 

The  information  on  vacations  is  confined  to  formal  plans.  It  excludes 
informal  arrangements  whereby  workers  may  be  given  vacations  at  the  discretion  of 
their  supervisors. 


1 j  Average  hourly  rates  or  earnings  for  each  occupation  or  other  group  of  workers 
were  obtained  by  weighting  each  rate  (or  hourly  earning)  by  the  number  of  workers 
receiving  the  rate. 

2/  Copies  of  the  occupational  descriptions  used  in  the  survey  are  available  on 
request. 
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Insurance  and  Pension  Plans  and  Nonproduction  Bonuses 


Employees  of  establishments  providing  more  than  one  type  of  insurance  or 
nonproduction  bonus  are  reported  for  each  type  of  plan.  This  is  contrary  to  the 
procedure  used  in  reporting  other  wage  and  related  practices  in  which  establishments 
have  been  classified  according  to  their  predominant  practice.  Thus,  the  total 
percentages  of  employees  in  establishments  with  any  such  plan  or  bonus  may  be  smaller 
than  the  sum  of  the  entries  for  each  type.  Only  plans  for  which  employers  pay  at 
least  part  of  the  cost  are  included. 

Method  of  Study 

Data  were  collected  primarily  by  mail  from  sawmill  employers  who  had  cooper¬ 
ated  in  the  previous  study  made  in  August  191+8.  In  cases  where  substitutions  were 
necessary,  information  was  secured  by  Bureau  field  representatives  directly  from 
establishment  payroll  and  other  records.  In  all  sawmills,  workers  were  classified  by 
occupation  on  the  basis  of  the  job  descriptions  referred  to  previously. 

In  sampling,  larger  proportions  of  major  establishments  were  included  to 
permit  presentation  of  separate  data  by  type  of  operation,  size  of  establishment,  and 
method  of  wage  payment.  The  effect  of  varying  proportions  in  terms  of  employment  was 
offset  by  weighting.  Thus,  each  group  was  given  only  its  appropriate  influence  in 
the  data. 
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WAGE  STRUCTURE  BULLETINS 


The  following  Wage  Structure  Bulletins,  issued  as  part  of  the  Bureau's  Wage  and  Industrial  Relations 
Program,  are  available  upon  request,  as  long  as  a  supply  is  available. 


Aircraft  Ehgines  and  Parts,  1945  -  No.  10 

Airframes,  1949  -  No.  74 

Aluminum  Ware,  1947  -  No.  63 

Automobile  Repair  Shops,  General,  1946  -  No.  39 

Bakeries,  1945  -  No.  22 

Blouses  and  Waists,  Women's  and  Misses',  1947  - 
No.  50 

Candy  and  Chocolates,  1947  -  No.  55 
Canning  and  Preserving,  1948  -  No.  72 
Chemicals,  1949  -  No.  73 
Chemicals,  Industrial,  1946  -  No.  25 
Chemicals,  Industrial,  1951  -  No.  87 
Cigarettes,  Chewing  and  Smoking  Tobacco,  and  Snuff, 
1946  -  No.  28 
Cigars,  1946  -  No.  27 
Clay  Products,  Structural,  1945  -  No.  16 
Coal  Mines,  Bituminous,  1945  -  No.  12 
Copper  Alloying,  Rolling  and  Drawing,  1946  -  No.  35 
Cotton  Garments,  1945  -  No.  15 
Cotton  Garments,  1947  -  No.  64 
Cotton  Garments,  1949  -  No.  75 
Department  and  Clothing  Stores,  1945  -  No.  26 
Department  and  Women's  Ready- to-Wear  Stores, 

1948  -  No.  68 

Department  and  Women's  Ready-to-Wear  Stores, 

1950  -  No.  78 

Distilled  Liquors,  1952  -  No.  88 

Dresses,  Women's  and  Misses',  1945  -  No.  29 

Dress  Shirts,  Men's  and  Boys',  1950  -  No.  80 

Drugs  and  Medicines,  1946  -  No.  42 

Electric  Generating  and  Distribution  Equipment, 

1945  -  No.  14 

Electric  and  Gas  Utilities,  1948  -  No.  67 
Electric  and  Gas  Utilities,  1950  -  No.  79 
Electric  Light  and  Power,  1945  -  No.  20 
Electroplating  and  Polishing,  1945  -  No.  4 
Fabricated  Structural  Steel,  1945  -  No.  5 
Fertilizer,  1948  -  No.  66 
Fertilizer,  1949-50  -  No.  77 
Footwear,  1945  -  No.  23 
Forgings,  Iron  and  Steel,  1945  -  No.  6 
Foundries,  1945  -  No,  8 
Foundries,  1946  -  No.  49 
Foundries,  Nonferrous,  1951  -  No.  82 
Foundries,  Steel,  1951  -  No.  85 
Furniture,  Metal,  1947  -  No.  52 
Furniture,  Wood,  1945  -  No.  30 
Gas  Utilities,  1947  -  No.  54 
Glassware,  1947  -  No.  53 


Grain  Milling,  1948  -  No.  65 
Heating  Apparatus,  1946  -  No.  46 
Hosiery,  1946  -  No.  32 
Insurance,  Life,  1947  -  No.  58 
Iron  and  Steel,  Basic,  1951  -  No.  81 
Jewelry,  1946  -  No.  31 
Knitwear,  1946  -  No.  48 
Laundries,  Power,  1945  -  No.  18 
Leather  Tanning,  Currying  and  Finishing,  1947  - 
No.  57 

Limited-Price  Variety  Stores,  1945  -  No.  21 

Lumber  in  the  South,  1949-50  -  No.  76 

Machinery,  1945  -  No.  1 

Machinery,  1946  -  No.  51 

Machine  Tools,  1945  -  No.  3 

Machine-Tool  Accessories,  1945  -  No.  2 

Meat  Products  (except  Big  Four),  1947  -  No.  59 

Office  Workers,  Metalworking,  1945  -  No.  13 

Paints  and  Varnishes,  1946  -  No.  38 

Paperboard  Containers  and  Boxes,  1945  -  No.  33 

Perfumes  and  Cosmetics,  1946  -  No.  43 

Petroleum  Refining,  1948  -  No.  71 

Petroleum  Production  and  Refining,  1951  -  No.  83 

Power  Boilers,  1945  -  No.  11 

Pulp,  Paper,  and  Paperboard,  1945  -  No.  34 

Pulp,  Paper,  and  Paperboard,  1952  -  No.  91 

Radios,  1945  -  No.  19 

Radios,  1947  -  No.  62 

Radio,  Television,  and  Related  Products,  1951  - 
No.  84 

Railroad  Cars,  1952  -  No.  86 

Rubber  Goods,  Mechanical,  1947  -  No.  6l 

Sawmilling  in  the  South,  1946  -  No.  47 

Sawrailling  (West  Coast),  1948  -  No.  70 

Sawmilling  (West  Coast),  1952  -  BLS  Report  No.  7 

Sheet  Metal,  1945  -  No.  7 

Small  Arms,  1945  -  No,  9 

Stamped  and  Pressed  Metal,  1947  -  No.  60 

Soap  and  Glycerin,  1946  -  No.  36 

Soap  and  Glycerin,  1948  -  No.  69 

Suits  and  Coats,  Women's  and  Misses',  1946  -  No.  45 

Tanks,  Military,  1945  -  No.  17 

Textile  Dyeing  and  Finishing,  1946  -  No.  44 

Textiles,  Cotton,  1946  -  No.  37 

Textiles,  Cotton  and  Synthetic,  1952  -  No.  89 

Textiles,  Rayon  and  Silk,  1946  -  No.  41 

Textiles,  Woolen  and  Worsted, 1946  -  No,  40 

Textiles,  Woolen  and  Worsted,  1952  ■  No.  90 

Warehousing,  1945  -  No.  24 

Wholesale  Drugs,  1947  -  No.  56 


*  A  Waee  Structure  Bulletin  (Bulletin  No,  1015)  for  the  Motor  Vehicles  and  Parts  Industry  is  avail¬ 
able  for  sale  (price  20^)  by  the  Superintendent  of  Documents,  U.  S.  Government  Printing  Office. 
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FOREWORD 


The  primary  objective  of  this 
report  is  that  it  be  of  use  to  pro¬ 
duction  managers,  superintendents, 
and  methods  engineers  who  are  con¬ 
cerned  with  production  problems#  It 
is  further  hoped  that  the  general 
discussion  of  productivity  and  the 
presentation  of  total  man-hours  per 
unit  in  the  processing  of  vegetables 
will  be  of  interest  to  government, 
labor,  and  trade-association  offi¬ 
cials#  Ey  examining  this  report 
plant  officials  will  be  able  to  com¬ 
pare  manufacturing  operations  in 
their  plants  with  the  operations  of 
other  plants  in  this  study.  In  using 
this  report  the  following  procedure 
is  suggested  to  production  officials: 

1.  Plant  officials  ^iould  refer 
to  tables  A,  B,  and  C  in  chapter  I, 
to  identify  the  United  States  plants 
in  this  study  which  process  the  same 
vegetables  as  they  do  in  their  own 
plants.  For  a  breakdown  of  the  manu¬ 
facturing  process  into  machinery  and 
man-hours  see  tables  in  chapters  I 
and  II,  and  the  text  in  chapter  II# 


2.  The  appendix  contains  a  re¬ 
production  of  the  questionnaire  used 
to  obtain  the  infomation  from  the 
United  States  plants  in  this  study. 
If  the  European  production  official 
uses  these  questionnaires  to  calcu¬ 
late  labor  requirements  for  similar 
operations  or  groups  of  operations 
in  his  plant,  he  will  be  able  to 
compare  performance  in  his  plant 
with  perfoimance  in  the  plants  dis¬ 
cussed  in  this  report,  and  isolate 
areas  where  his  plant’s  performance 
is  relatively  good  cr  relatively  poor. 


3.  The  European  plant  official 
is  now  ready  to  compare  American 
machinery  and  methods  as  described 
in  the  report  with  those  existing  in 
his  own  plant,  for  those  problem 
areas  he  has  isolated.  At  this 
point  the  report  does  not  give  him 
the  precise  engineering  infomation 
he  may  need  but  it  does  tell  those 
familiar  with  the  industry  the  ap¬ 
proximate  requirements  in  terms  of 
volume,  methods,  machinery,  and  man¬ 
power  for  approaching  the  produc¬ 
tivity  levels  illustrated  in  the  in¬ 
dividual  case  studies. 

U.  For  serious  problan  areas 
uncovered  in  this  manner,  the  expert 
assistance  of  engineers,  either  those 
within  his  plant  or  outside  consult¬ 
ants,  will  be  needed.  For  this  step, 
intensive  stucty-  must  generally  be 
made  in  order  to  correct  the  con¬ 
ditions  found  by  comparison  because 
these  reports  do  not  replace  on-the- 
spot  engineers  or  other  specialists 
in  the  analysis  of  specific  situations. 

In  summary,  this  report  may  be 
likened  to  a  series  of  gages  or 
meters  similar  in  purpose  to  those 
which  report  river  levels,  pressure 
in  a  steam  boiler,  or  a  child’s  tem¬ 
perature.  Unlike  such  meters,  which 
cannot  reveal  the  factors  behind  the 
readings,  these  factory  performance 
studies  reveal  causes  as  well  as 
symptoms  by  giving  facts  about  the 
technological  environment  existing 
at  the  factories  where  data  were 
collected.  These  facts,  when  acquired 
by  a  technician  familiar  with  the 
industry,  can  be  of  material  assist¬ 
ance  in  efforts  to  correct  the  condi¬ 
tions  indicatedty the  meter* s  reading. 
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CHAPTER  I:  GENERAL  REPORT 


High  Lights 

The  relatively  high  productivity 
in  the  canned  vegetable  industry  in 
the  United  States  is  due  primarily 
to  the  extensive  use  of  labor-saving 
machinery  and  equipment*  In  the  best 
equipped  canneries  (and  these  are 
not  necessarily  the  large  ones )  there 
is  a  minimum  of  hand  labor*  Where 
feasible,  the  vegetable  is  both  pre¬ 
pared  and  filled  into  cans  by  ma¬ 
chinery*  Automatic  closing  machines 
seal  the  lids  on  the  cans.  During 
thermal  processing,  the  pressure  and 
temperature  are  controlled  by  auto¬ 
matic  devices.  Cans  are  labeled, 
cased,  and  sealed  by  automatic  and 
semiautomatic  machines. 

Increased  productivity  has  also 
been  attained  through  the  use  of  ma¬ 
terials  -handling  devices.  The  raw 
materials  are  transported  from  one 
operation  to  another  by  roller  and 
belt  conveyors,  hand  trucks,  and 
water  flumes.  Cartons  of  canned 
vegetables  are  moved  to  storage  by 
mechanical  lift  trucks  and  by  gravity 
or  powered  conveyors.  In  some  can¬ 
neries,  the  cases  are  stacked  in  the 
warehouse  by  portable  case  stackers. 

Commercial  canning  began  in  the 
United  States  during  the  period  1819 
to  1821.  The  early  canners  employed 


Appert*s  process  of  sealing  the  food 
in  wide-mouthed  glass  containers  and 
immersing  the  containers  in  boiling 
water.  From  these  modest  beginnings  , 
the  canning  industry  has  grown  dur¬ 
ing  the  past  130  years  to  a  highly 
scientific  industry  employing  prin¬ 
ciples  of  bacteriology,  engineering 
techniques,  and  mathematically  de¬ 
termined  standards  of  temperature, 
pressure,  and  processing  time  to  in¬ 
sure  the  highest  standards  of  safety 
and  quality  in  canned  foods. 

In  the  United  States,  vegetable 
processing  and  can  manufacture  are 
distinct  industries.  Canners  buy 
their  cans  from  can  manufacturers 
who  offer  a  wide  variety  of  sizes 
and  shapes. 

In  addition  to  supplying  cans 
to  processors  of  canned  foods,  can 
manufacturers  render  other  important 
services  to  canners.  They  sell  or 
rent  can  closing  machines  and  offer 
a  continuous  service  of  maintenance, 
repair,  and  replacement  of  parts  to 
the  canners.  Free  training  programs 
are  set  up  during  the  slack  season 
to  teach  cannery  technicians  the  op¬ 
eration  and  maintenance  of  particular 
closing  machines.  Laboratories  are 
maintained  to  provide  technical  ad¬ 
vice  to  canners  on  canning  problems. 
This  service  also  is  free.  In  ad- 


1/  Prepared  by  E.  L.  Herbert,  Division  of  Productivity  and  Technolog¬ 
ical  developments.  Bureau  of  Labor  Statistics,  U.  S*  Department  of  Labor. 
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dition,  the  can  manufacturers  main¬ 
tain  an  agricultural  section  whose 
agronomists  go  into  the  field  and 
advise  growers  on  such  problems  as 
planting,  fertilizing,  spraying,  and 
harvesting. 

The  highly  seasonal  fruit  and 
vegetable  canning  industry  does  not 
maintain  a  large  permanent  work  force. 
When  the  canning  season  gets  under 
way  most  canners  recruit  a  work  force 
to  supplement  the  small  permanent 
force.  In  many  areas  housewives  and 
students  constitute  a  large  portion 
of  this  seasonal  work  force.  Other 
sources  of  labor  supply  include  mi¬ 
grants  who  follow  the  harvests,  and 
persons  employed  in  other  seasonal 
occupations.  A  large  number  of  women 
are  employed  in  the  canning  industry. 


PLANT  AND  PRODUCT  CHARACTERISTICS 

This  report  presents  factory 
performance  data  from  12  canneries 
that  process  mushrooms,  peas,  aspar¬ 
agus,  whole  tomatoes,  tomato  juice, 
and  tomato  puree.  Each  cannery  has 
been  assigned  an  alphabetical  desig¬ 
nation.  For  canneries  reporting  on 
more  than  one  product  a  numerical 
designation  was  affixed  to  the  al¬ 
phabetical  designation.  Thus,  cannery 
K  reported  data  on  peas,  tomato  juice, 
and  tomato  puree,  and  these  prod-* 
ucts  are  represented  by  K-l,  K-2, 
and  K-3  respectively. 

Plants 

With  the  exception  of  plants  A, 
C,  and  D,  all  the  canneries  in  this 
survey  are  urultiproduct  plants.  Some 
process  only  seasonal  vegetables, 
and  when  the  vegetable  growing  sea¬ 
son  ends  they  suspend  operations  un¬ 
til  the  next  canning  season.  Other 
plants  extend  the  length  of  their 


canning  operations  by  the  addition 
of  nonseasonal  products. 

In  the  intervals  between  can¬ 
ning  seasons,  a  small  work  force  is 
employed  to  service  the  machinery 
and  equipment  for  the  next  year's 
operations.  Partly  because  of  this 
maintenance,  the  extent  and  frequency 
of  interruptions  to  production  dur¬ 
ing  the  canning  season  is  negligible. 
When  breakdowns  are  experienced, 
they  are  usually  minor  and  repairs 
may  be  made  in  normal  ’’down  time.  n 

The  canneries  cooperating  in 
this  study  have  excellent  plant  lay¬ 
outs.  Generally,  some  of  the  lay¬ 
outs  are  arranged  to  permit  the  veg¬ 
etables  to  be  either  flume  d  or 
mechanically  conveyed  directly  from 
the  trucks  at  the  receiving  platform 
to  the  first  processing  operation, 
with  machines  set  up  in  a  line  lead¬ 
ing  directly  to  the  closing  machine. 
The  closing  machine  is  placed  close 
to  the  retorts  to  minimize  the  dis¬ 
tance  the  loaded  retort  crates  must 
be  transported  for  loading  into  the 
retorts. 

Some  of  the  canneries  do  not 
label  the  product  during  the  canning 
season.  After  the  product  has  been 
thermal  processed  and  cooled  the  un¬ 
labeled  cans  are  cased  in  unsealed 
cartons  and  stored  in  the  warehouse. 
At  the  end  of  the  packing  season  the 
cans  are  taken  from  storage,  labels 
are  applied,  and  the  cans  are  re¬ 
packed  and  sealed.  Certain  canneries 
sell  their  products  to  brokers  who 
usually  supply  the^r  own  labels 
which  are  placed  on  the  cans  by  the 
cannery. 

Products 

Canned  whole  and  button  mush¬ 
rooms  are  prepared  from  cultivated 
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Fig*  A  Basic  flow  of  work  in  processing  canned  vegetables. 
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Table  A.  Man-hour  requirements  in  k  selected  mushroom  processing  plants, 
U.  S.  A.,  1951 


Plant 

Product 

Man-hours 

per  1  dozen  U-oz.  cans 

Total 

Direct 

Indirect 

A 

Whole  mushrooms,  U.  S.  grade 

A.,  sizes  No.  1,  No.  2,  and 

No.  3 . .  .  . 

0.288 

0.280 

0.008 

B 

Whole  mushrooms,  U.  S. 
grade  C  . 

.202 

.190 

.012 

C 

Whole  mushrooms  (buttons)  U.  S. 
grade  A,  sizes  No.  2  and 

No.  3 . 

.366 

.3U2 

.02U 

D 

Whole  mushrooms  (buttons) 

U.  S.  grade  A  . 

.325 

CO 

o 

CN 

• 

.017 

mushrooms.  They  consist  of  the  cap 
and  a  portion  of  the  stem.  Mush¬ 
rooms  are  termed  whole  mushrooms 
when  any  part  or  all  of  the  "veil" 
is  open.  When  the  veil  is  com¬ 
pletely  closed  the  whole  mushroom  is 
called  a  button.  The  stems  of  the 
mushrooms  are  cut  transversely  so 
that  the  distance  from  the  top  of  the 
cap  to  the  end  of  the  stem  does  not 
exceed  the  diameter  of  the  cap. 

Canned  peas  are  prepared  flow 
shelled  succulent  peas  of  the  Alaska 
or  other  smooth  skin  varieties,  or 
from  sweet,  wrinkled  varieties  to 
which  water  containing  salt  or  sugar 
is  added. 

Canned  asparagus  is  prepared 
from  the  edible  portions  of  aspar¬ 
agus  plant  sprouts.  Asparagus  is 
canned  as  stalks  or  spears,  tips, 
points,  cut  stalks  or  cut  spears, 
and  as  bottom  cuts  or  cut-tips  re¬ 
moved.  Stalks  or  spears  consist  of 


the  head  and  adjoining  portions  of 
the  stalks.  They  are  packed  parallel 
as  closely  together  as  practicable 
without  injury  to  the  product.  The 
stalks  or  spears  are  not  less  than 
3-3/U  inches  in  length. 

Tips  are  packed  in  the  same 
manner  as  spears  and  range  from  2-3/U 
inches  to  3-3/U  inches  in  length. 
Points  are  tops  of  spears  and  are 
less  than  2-3/U  inches  in  length. 

Cut  stalks  or  cut  spears  are 
those  which  have  been  cut  into  pieces 
without  removal  of  heads  or  addition 
of  bottom  cuts.  If  cut  In  lengths 
of  1-l/U  inches  or  less,  the  product 
usually  contains  not  less  than  25 
percent  by  count  of  heads.  If  cut 
in  pieces  longer  than  1-l/U  inches 
the  product  usually  contains  not 
less  than  33-1/3  percent  by  count  of 
heads.  Bottom  cuts  (or  cut- tips  re¬ 
moved)  are  edible  spears  with  heads 
removed  and  cut  into  pieces. 
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Table  B.  Man-hour  re q u  i  re m  e n  t  s  m  8  selected  vegetable  processing 
plants,  U.  S.  a.,  1951 


Plant 

Product  1/ 

Man-hours  per  dozen  cans 

Total 

Direct 

Indirect 

PEAS 

H 

Sweet  peas;  U.  S.  grades  A,  B,  C; 
sieve  sizes  1  to  6;  No.  303  can  .  ,  • 

0.08U 

0*066 

0.018 

I 

Early  June  peas;  U.  S.  grades  A,  B, 

C;  sieve  sizes  1  to  6;  No*  303  can  . 

.091* 

.081 

.013 

J 

Early  June  peas;  U.  S*  grades  A,  B, 

C;  sieve  sizes  1  to  5;  No.  303  can  . 

.092 

.077 

.015 

K-l 

Alaska  peas,  sieve  size  1, 

No.  303  can  . 

.11*6 

.115 

.020 

L-l 

Peas,  U.  S.  grade  C,  No.  303  can  .  .  . 

.336 

.275 

.061 

ASPARAGUS 

0 

Asparagus,  Fancy  Cut,  8z  tall  can  .  . 

.139 

.126 

.013 

S 

Asparagus,  Cut  Spear,  J.  S.  grade  C 

No*  2  can  . 

.369 

.335 

.033 

TOMATOES 

L-2 

Whole  tomatoes,  U.  S*  grade  B, 

No*  2  can  . 

.372 

.311 

.061 

K-2 

Tomato  juice.  No.  2  can  ....... 

.060 

.01*7 

.013 

L-3 

Tomato  juice,  U.  S.  grade  A, 

No.  3  cylinder  ...  . 

.376 

.289 

.087 

K-3 

Tomato  puree,  medium  concentration 

No.  10  can 

.552 

.1*72 

.080 

w 

Tomato  puree,  U.  S.  grade  A, 

No.  10  can . . 

.579 

.506 

.073 

V  For  explanation  of  can  sizes ,  see  table  Ih,  p.69o 
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Table  C.  Employment  in  the  entire  plant  during  the  reported  period  for  12 
selected  canneries,  U.  S.  A.,  1951 


Number  of  employees  (range)  1/ 


Plant 

Total 

Direct 

Indirect 

Office  employees 

A  .  . 

• 

• 

• 

• 

• 

• 

• 

# 

151-175 

151-175 

1-10 

1-10 

B  .  . 

• 

• 

• 

# 

♦ 

• 

• 

• 

276-300 

226-250 

21-30 

31-1*0 

C  .  . 

• 

• 

• 

• 

• 

• 

• 

• 

126-150 

126-150 

1-10 

1-10 

D  .  . 

• 

• 

• 

• 

• 

• 

• 

♦ 

151-175 

151-175 

1-10 

1-10 

H  .  . 

• 

• 

• 

• 

• 

• 

• 

• 

151-175 

ioi-125 

31-U0 

1-10 

I  .  . 

• 

• 

• 

• 

• 

• 

• 

• 

201-225 

151-175 

31-Uo 

11-20 

J  .  . 

• 

• 

• 

• 

# 

• 

• 

• 

2/51-75 

26-50 

1-10 

1-10 

K-l  . 

• 

• 

• 

• 

• 

• 

• 

• 

“U51-U75 

351-375 

101-110 

11-20 

K-2,3 

• 

• 

• 

• 

• 

• 

• 

• 

551-57 5 

U51-U75 

91-100 

11-20 

L— 1  • 

• 

• 

• 

• 

• 

• 

• 

• 

5l-7  5 

51-75 

1-10 

1-10 

L-2,3 

• 

• 

• 

• 

• 

• 

• 

• 

126-150 

101-125 

21-30 

1-10 

0  .  . 

• 

• 

• 

♦ 

• 

• 

• 

• 

51-75 

51-75 

1-10 

1-10 

s  .  . 

• 

• 

• 

• 

• 

• 

♦ 

• 

76-100 

76-100 

1-10 

1-10 

w  .  . 

• 

• 

• 

• 

• 

• 

• 

• 

26-50 

26-50 

1-10 

1-10 

1/  Exact  number  of  employees  riot  given  to  avoid  disclosure  of  cannery 
2/  Does  not  include  approximately  70  additional  employees  -who  work  in 
the  field  assisting  growers,  harvesting,  vining,  and  driving  trucks* 


Tomato  juice  is  the  unconcen¬ 
trated  liquid  extracted  from  mature 
tomatoes  cf  red  or  reddish  varieties. 
These  tomatoes  may  or  may  not  be 
scalded,  which  procedure  is  followed 
by  draining.  In  the  extraction  of 
such  liquid,  heat  may  be  applied  by 
any  method  which  does  not  add  water. 
This  liquid  is  strained  free  from 
skins,  seeds,  and  other  coarse  or 
hard  substances,  but  carries  finely 
divided  insoluble  solids  from  the 
flesh  of  the  tomato.  Such  li  quid 
may  be  homogenized  and  seasoned  with 
salt* 

Tomato  puree,  or  tomato  pulp, 
is  prepared  from  one  or  a  combination 
of  any  of  the  following  optional  in¬ 
gredients:  (1)  the  liquid  obtained 


from  mature  tomatoes  of  red  or  red¬ 
dish  varieties;  (2)  the  liquid  from 
the  residue  of  such  tomatoes  after 
preparing  for  canning;  and  (3)  the 
liquid  from  the  residue  after  par¬ 
tial  extraction  of  juice  from  such 
tomatoes. 

Such  liquid  is  obtained  by  so 
straining  such  tomatoes  or  residue, 
with  or  without  heating,  as  to  ex¬ 
clude  skins,  seeds,  and  other  coarse 
or  hard  substances.  It  is  concen¬ 
trated,  and  nay  be  seasoned  with 
salt.  It  contains  not  less  than  8.37 
percent,  but  less  than  25  percent, 
of  salt-free  tomato  solids. 

Canned  tomatoes  are  mature  to¬ 
matoes  of  red  or*  reddish  varieties 
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PEA  PROCESSING  CHART 
As  used  by  a  leading 
U.  S.  vegetable  processor 


PRE-GRADE 


PICK  SAMPLE  IN  FIELD 
BY  CAR 
STUB  VINER 
BY  GRAVITY 
IN  STEEL  CUPS 

SAMPLE  GRADER  AND  TENDEROMETER 


FIELD  OPERATIONS 


KEY  TO  SYMBOLS 

Q-  OPERATION 
O  -  TRANSPORT 
V  ~  STORAGE 
□  -  INSPECTION 


Fig*  B  Typical  flow  of  work  for  processing  peas* 


PLANT  OPERATIONS 

BOXES  FROM  FIELD  BY  TRUCKS 


-SAMPLE 


UNLOAD  BOXES  TO 

- =* —  - 7U 

PLATFORM  TRUCKS  3'  (o 

PUSH  TO  SCALE  23 

’  O 

WEIGH  IN 

PARK  TRUCKS  36’ 

1 

ON  PLATFORM 

PUSH  TO  BOOT  20’ 

. /EMPTY 

- > - — - , 

TAKE  SAMPLE 
BY  HAND  38’ 
TENDEROMETER 
PADDLE  16' 


DUMP  IN  BOOTS 
IN  BOOT 

BUCKET  ELEVATORS  19' 

CLIPPER  MILLS  6' 

BY  GRAVITY  4’ 

OLNEY  DESTONERS  AND  FLUMES  16' 
SCOTT  PUMPS  34’ 


ALASKAS 


WATER  REELS  4 


SLAT  CONVEYOR  54’ 

BOX  WASHER 

BY  BELT  CONVEYOR  32’ 

ROLLER  CONVEYOR  18’ 

STACK  OR  LOAD 
ON  TRUCKS  3’ 


WATER  REELS  4' 
GRAVITY 

SIZE  GRADER  45' 
GRAVITY  8' 


FLUME  20' 
BLANCHERS  18’ 
FLUMES  67' 

CARTER  SHAKERS  5' 
BY  GRAVITY  2' 
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HOIST  FROM  TANK  5' 

PUSH  ON  MONORAIL  61 f 
DUMP  CRATE  TO  UNSCRAMBLERS 
BY  BELT  21’ 

SCRATCH  CANS 
OPERATE  SWITCH 
BOOSTERS  22’ 


TEMP  AND  SAMPLES 


CRATES^ 


BY  HAND  ON 
MONORAIL  283’ 


FULL  CAN  LINES  397' 

LABELER  CABLE  LINE  25' 
LABELERS  6' 

LABEL  INSPECTION  10' 

BOOSTER  AND  GRAVITY  TRACK  16' 
BOXER  4' 

ROLLER  TRACK  5' 

INSPECT  BOXING 
TOP  SEALERS  14' 

ROLLER  TRACK  AND  BELT  100' 

LOAD  ON  PALLETS 

FORK  TRUCKS 

SKID  LOAD  CHECKER 

FORK  TRUCK 

IN  WAREHOUSE 

BOXER 
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ROLLER  TRACK  6' _ ^ _ OR 

TOP  SEALER  I4?  C 

CHECK  LOT  NARKS_ L 

ROLLER  CONVEYOR  50» 

LOAD  SKIDS  3' 

SKID  LOAD  CHECKER 

BY  FORK  TRUCK  1 3^ f 
STACKED  IN  WAREHOUSE 
IN  WAREHOUSE 


BOTTOM  SEALER  14' 

TIP  AND  CHECK  LOT  MARKS 


which  are  peeled  and  cored  and  to 
which  may  be  added  one  or  more  of 
the  following  optional  ingredients: 
(1)  the  liquid  drained  from  such  to¬ 
matoes  during  or  after  peeling  and 
coring;  (2)  the  liquid  strained  from 
the  residue  after  preparing  such  to¬ 
matoes  for  canning;  (3)  the  liquid 
strained  from  mature  tomatoes  of 
such  varieties;  and  (U)  purified 
calcium  chloride,  calcium  sulfate, 
calcium  citrate,  monocalcium  phos¬ 
phate,  or  any  two  or  more  of  these 
calcium  salts,  in  a  quantity  reason¬ 
ably  necessary  to  "firm"  the  toma¬ 
toes,  but  in  no  case  such  that  the 
amount  of  the  calcium  contained  in 
such  salts  is  more  than  0.026  per¬ 
cent  of  the  weight  of  the  finished 
canned  tomatoes.  It  may  be  seasoned 
with  salt,  spices,  or  flavoring, 
either  singly  or  in  some  combination. 


DESCRIPTION  OF  BASIC  CANNING  OPER- 

TI0N5 

All  operations,  irom  the  receipt 
of  the  raw  product  at  the  cannery 
through  casing,  have  been  grouped 
into  six  key  operations  in  this  re¬ 
port.  These  are  receiving,  prepar¬ 
ation,  filling,  sealing,  thermal 
processing,  and  labeling  and  casing. 

Preparation 

This  includes  all  the  steps 
necessary  to  prepare  the  vegetable 
for  filling  into  the  can.  These 
steps  consist  of  washing,  grading, 
trimming,  peeling,  pulping,  and 
blanching. 

Certain  canneries  cool  the  prod¬ 
uct  in  tanks  of  water.  Others  cool 
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Fig.  C  Stainless  steel  mushroom  processing  equipment*  Left 
to  right,  grader,  storage  tanks,  and  blancher. 


the  product  in  the  same  retort,  or 
kettle,  used  for  heat  processing, 
thus  precluding  an  accurate  alloca¬ 
tion  of  man-hours  between  heat  proc¬ 
essing  and  cooling.  To  maintain 
comparability  of  operations,  th  e 
thermal  processing  operation  in  this 
report  includes  the  cooling  process. 


Although  the  detailed  techni¬ 
cal  aspects  of  vegetable  processing 
vary  with  the  character  of  the  prod¬ 
uct,  certain  basic  operations  are 
common  to  all  products.  A  brief 
description  of  some  of  these  opera¬ 
tions  follows. 


Washing.  Washing  is  one  of  the 
most  "important  though  always  the 
first  operation  in  the  canning  proc¬ 
ess.  In  this  step  dirt  and  other 
foreign  material  are  removed  and  the 
number  of  spoilage  organisms  present 
on  the  raw  food  is  reduced.  In  gen¬ 
eral,  washing  is  accomplished  by 
equipment  designed  f  or  different 
types  of  products.  The  vegetable 
usually  is  washed  either  on  a  roller 
belt  or  in  a  rotary  drum  by  high 
pressure  water  sprays.  Some  products 
such  as  tomatoes  are  usually  soaked 
in  tanks  of  water  before  washing,  to 
remove  dirt  which  has  dried  on  the 
surface  of  the  vegetable. 
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With  certain  other  products, 
washing  Is  preceded  by  a  "dry"  clean¬ 
ing  treatment  in  which  soil,  dirt, 
leaves,  and  vines  are  mechanically 
removed  from  the  food  by  agitating 
or  revolving  screens,  or  by  strong 
blasts  of  air. 

Grading  and  Sorting.  Many  prod¬ 
ucts  are  graded  according  to  size 
and  quality  and  others  are  simply 
sorted  to  insure  that  vegetables 
having  the  same  characteristics  can 
be  packed  and  labeled  in  accordance 
with  accepted  standards. 


Size-grading  usually  is  accom¬ 
plished  by  passing  the  product  through 
perforated  screens  or  through  the 
opening  between  accurately  spaced 
bar  rollers.  Sorting  is  usually  done 
by  hand. 

Blanching.  Blanching  is  a  heat 
treatment  given  to  some  products  hy 
immersing  them  in  warm  or  hot  water 
or  exposing  them  to  live  steam  fol¬ 
lowed  by  a  cold  spray  or  dip.  The 
main  purposes  of  blanching  are  to 
decrease  the  volume  of  the  product, 
soften  the  fibrous  plant  tissues  to 


Fig.  D  Stainless  steel  tables  for  filling  mushrooms  into 
cans* 
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Fig.  E  Stainless  steel  equipment  for  processing  mushrooms. 
Left  to  right,  retorts,  sealing  machines  which  in¬ 
clude  "siruper,"  and  "salt  tablet"  depositing  ma¬ 
chines. 


facilitate  packing,  remove  raw  fla¬ 
vors,  expel  respiratory  gases,  and 
inhibit  enzymic  action. 

Blanching  usually  is  accom¬ 
plished  in  specially  designed  equip¬ 
ment.  The  vegetables  are  conveyed 
through  the  blancher  by  various  me¬ 
chanical  devices  which  can  be  ad¬ 
justed  to  insure  that  the  product  is 
subjected  to  the  required  temperature 
for  the  proper  time. 


Filling 

After  preparation,  most  products 
are  immediately  packed  into  cans 
by  high  speed  mechanical  fillers. 
Products  which  do  not  lend  themselves 
to  mechanical  filling  are  filled 
into  the  cans  by  hand. 

Cans  are  packed  sufficiently 
full  to  assure  a  satisfactory  prod¬ 
uct  after  thermal  processing.  Slack 
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filling  may  cause  buckling  and  in¬ 
ternal  rusting  of  the  cans.  Over¬ 
filling  slows  heat  penetration  and 
may  result  in  spoilage  of  the  prod¬ 
uct. 

Exhausting 

Exhausting  is  the  heat  treat¬ 
ment  given  to  the  product  after  the 
cans  are  filled  but  before  they  are 
sea  led.  Exhausting  the  unsealed 
cans  expels  air  and  other  gases  from 
the  raw  material,  and  removes  air 
pockets  which  may  have  formed  be¬ 
tween  the  food  during  the  filling 
operation. 

Exhausting  is  accomplished  by 
mechanically  passing  the  open  can  of 
raw  food  through  an  exhaust  box  in 
which  steam  or  hot  water  expands  the 
food  and  expels  air  and  other  gases 
contained  in  the  food  and  in  the 
headspace  of  the  can. 

With  certain  products,  the  ex¬ 
hausting  operation  is  accomplished 
by  preheating  the  food  in  kettles  or 


tanks,  filling  it  into  cans  at  a 
sufficiently  high  temperature,  and 
immediately  sealing  the  can.  For 
certain  other  products,  the  operation 
is  accomplished  by  adding  boiling 
water,  sirup,  or  brine  to  the  can 
containing  the  food. 

Sealing 

After  exhausting,  the  open  can 
containing  the  food  is  mechanically 
conveyed  to  the  closing  machine 
which  double-seams  the  end  of  the 
can  to  make  a  hermetically  sealed 
container.  The  seal  prevents  the 
entry  of  spoilage  organisms  into  the 
container  after  the  contents  have 
been  processed. 

Thermal  Processing 

The  thermal  processing  operation 
involves  the  exposure  of  the  sealed 
container  to  boiling  water  or  steam 
under  pressure  for  a  period  of  time 
sufficient  to  destroy  spoilage  or¬ 
ganisms  which  may  be  present  in  the 
sealed  can. 


f  , 


I  . 

. 


Fig.  F  Popular  can  sizes. 


Fig*  G 


Machine  for  labeling  cans. 
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Fig*  H  Scalding  machine.  Workman  is  placing  a  carton  of  can 
tops  in  machine. 


Cooling.  Immediately  after 
thermal  processing  the  cans  ar  e 
cooled  to  prevent  overcooking  and 
changes  in  the  texture  of  the  food. 
Air  cooling  and  water  cooling  are 
the  two  commonly  used  cooling  tech¬ 
niques.  The  cans  are  cooled  to  a 
temperature  of  about  100°F. ,  which 
is  low  enough  to  prevent  overcooking 
and  yet  high  enough  to  dry  the  cans 
and  prevent  rusting. 

Air  cooling  is  accomplished  by 
removing  the  sealed  containers  from 
the  retort  and  stacking  them  in  the 
warehouse.  The  cans  are  generally 
stacked  in  a  single  row  with  enough 


space  between  rows  to  allow  for  the 
efficient  circulation  of  air. 

Of  the  several  methods  of  water 
cooling,  one  cools  the  cans  by  flood¬ 
ing  the  retort  with  cold  water.  An¬ 
other  procedure  removes  the  cans 
from  the  retort  and  immerses  them  in 
a  tank  of  cold  water  or  conveys  them 
through  a  canal  of  cold  water. 

Large  size  containers  processed 
under  steam  pressure  must  be  cooled 
under  pressure  in  the  closed  retort 
to  avoid  undue  stress  and  strain  on 
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COLLECTION  AND  PRESENTATION  OF  DATA 

The  preparation  of  these  survey 
data  involved  three  major  steps.  A 
schedule  was  prepared  calling  for 
data  on  man-hours,  production,  and 
related  factors.  In  the  preparation 
of  this  questionnaire,  the  advice 
and  counsel  of  recognized  authorities 
in  management  and  trade  associations 
we  re  obtained .  Following  careful 
checking  and  clearance  by  the  United 
States  Bureau  of  the  Budget,  the 
schedules  were  taken  to  the  companies 
cooperating  in  this  study.  Data  were 
gathered  ty  personal  conferences  with 
top  officials  from  the  companies* 
records  and  experience.  Finally,  the 
data  were  evaluated,  selected,  and 
arranged  into  case-method  studies  as 
here  presented. 

The  results  show,  for  each  com¬ 
pany,  the  average  number  of  man¬ 
hours  actually  required  in  a  certain 
period  to  process  one  dozen  cans  of 
a  specific  product  for  the  plant  as 
a  whole,  and.  for  certain  key  opera¬ 
tions.  The  man-hour  figures  include 
those  of  workers  directly  employed 
on  the  various  operations,  and  also 
those  not  directly  employed  on  any 
one  operation,  such  as  workers  en¬ 
gaged  in  supervisory,  maihtenance, 
and  other  similar  functions.  The 
data  do  not  include  the  man-hours  of 
persons  engaged  In  office  work,  sell¬ 
ing,  and  other  general  administra¬ 
tive  duties. 


The  man-hours  for  the  reported 
product  are  actual  man-hours.  Total 
man-hours  and  the  man-hours  by  oper¬ 
ations  for  each  product  were  ob¬ 
tained  from  either  the  payroll  re¬ 
port  or  factory  time  cards.  In  a  few 
instances,  because  of  a  product  mix, 
it  was  necessary  to  allocate  man-hours 
to  the  product  and  operations.  This 
was  done  by  obtaining  the  ratio  of 
the  reported  product  to  all  products 
produced  in  the  reporting  period. 
This  quotient  then  was  applied,  with 
proper  allowances  for  the  weight  of 
different  size  cans,  to  the  actual 
total  factory  man-hours  to  obtain 
the  total  number  of  man-hours  re¬ 
quired  to  process  the  reported  prod¬ 
uct.  Man-hours  by  operations  were 
obtained,  where  necessary,  by  apply¬ 
ing  the  same  ratio  to  the  total  ac¬ 
tual  number  of  hours  charged  to  a 
specific  operation. 

The  Case  Study  Method 

The  "case  study"  method  of  pres¬ 
entation  has  been  used  in  this  re¬ 
port,  wherever  possible.  Unless 
otherwise  noted,  figures  refer  to 
actual  plants  and  operations.  Av¬ 
erages  which  may  be  computed  from 
the  data  should  be  handled  with  ex¬ 
treme  caution  because  the  firms  com¬ 
prising  these  case  studies  are  not 
intended  to  be  a  sample  of  the  uni¬ 
verse  nor  are  the  products  homoge¬ 
neous. 
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MUSHROOM  PROCESSING 


A  partial  description  of  some 
mushroom  processing  operations  in 
selected  plants  is  presented  in  this 
section.  No  attempt  is  made  to  de¬ 
scribe  any  operation  completely. 
Rather,  the  purpose  is  to  show  some 
of  the  techniques  used  in  four  mush¬ 
room  processing  plants.  The  direct 
unit  man-hour  requirements  by  se¬ 
lected  operations  are  presented  in 
table  1. 

It  is  not  possible  to  make  di¬ 
rect  comparisons  of  the  operations 
between  the  different  plants  in  this 
report  because  the  same  steps  in  each 
operation  are  not  uniform  among  the 
plants.  In  several  of  the  plants 
certain  steps  are  omitted  in  one 
operation  but  are  carried  out  in  a 
later  one. 

Receiving 

Fresh  mushrooms  are  delivered 
by  trucks  to  the  canneries  where  they 
are  weighed  and  then  taken  either  to 
the  cutting  table  for  immediate  proc¬ 
essing  or  to  the  refrigeration  room 
for  temporary  storage. 

Direct  man-hours  were  obtained 
from  three  of  the  plants,  the  fourth 
plant  was  unable  to  supply  man-hour 
data  for  this  operation.  Direct  man¬ 
hours  supplied  by  the  three  plants 
are; 

Plant  A  -  0.0132 
Plant  B  -  ,006U 
Plant  C  -  .0117 

The  receiving  operation  for  the  four 
plants  are  described  below; 

Plant  A.  The  incoming  mushrooms 
are  weighed  by  the  receiver  (weigher). 
Handlers  take  the  mushrooms  from  the 
weigher,  place  them  on  platform  hand 
trucks,  and  move  them  to  the  cutting 
tables,. 


Plant  B.  The  mushrooms  are  de¬ 
livered  to  the  cannery  in  baskets. 
The  baskets  are  taken  from  the  truck 
and  placed  on  skids.  A  mechanical 
lift  truck  moves  the  skid  from  the 
receiving  platform  to  the  refriger¬ 
ator  room. 

Plants  C  and  D.  Both  plants 
utilize  their  I'ruck  drivers  to  un¬ 
load  mushrooms  into  the  refrigera¬ 
tion  room. 

Preparation 

The  operation  termed  "prepara¬ 
tion"  in  this  report  consists  of 
cutting,  cleaning,  grading  for  size, 
and  blanching.  An  exception  to  this 
sequence  is  plant  C,  for  which  unit 
man-hour  requirements  for  grading  and 
blanching  are  not  included  in  the 
preparation  of  the  mushrooms  for  the 
can.  The  description  of  the  work 
flow  in  this  cannery,  however,  in¬ 
cludes  its  grading  and  blanching 
techniques.  Qonveyors  and  water 
flumes  are  used  extensively  to  de¬ 
liver  mushrooms  from  cutting  tables 
to  the  mechanical  grader  and  to  the 
blancher . 

Direct  man-hours  were  obtained 
from  all  four  plants  for  this  opera¬ 
tion.  They  are; 

Plant  A  -  0.20U5 
Plant  B  -  .1256 
Plant  C  -  .2170 
Plant  D  -  .2U25 

Plant  A.  Cutters-  with  hand 
knives  clean  and  prepare  the  mushrooms 
which  are  then  thrown  into  a  water 
flume  which  carries  the  mushrooms  to 
a  roller  conveyor.  This  is  the  first 
inspection  point.  The  inspectors 
clean  the  mushrooms  further  when  nec¬ 
essary.  From  this  inspection  point 
the  mushrooms  move  on  a  roller  con¬ 
veyor  to  an  elevator  conveyor  which 
carries  the  mushrooms  into  a  raechan- 
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Table  1.  Direct  man-hours  by  selected  operations  in  4  mushroom  processing 
plants,  U.S.A.,  1951 


Plant 


Direct  man-hours  per  dozen  b-oz.  cans  by  operation 


Receiv¬ 
ing  y 

Prepara¬ 
tion  1/ 

I 

Filling 

Sealing 

Thermal 

processing 

Labeling 
and  casing 

A . 

0.013? 

o.?oii5 

o.03hl 

0.0077 

0.0026 

0.018b 

B . 

,006b 

.1256 

(2/) 

(3/) 

V-0fi09 

.0172 

C . 

.0117 

5/. 2170 

5/.(57lj6 

.0075 

.0038 

.02711 

D . 

(6/) 

“  .2^25 

.0b75 

(7/) 

.0030 

.0153 

1/  Man-hours  are  given  in  terns  of  1  dozen  b-oz.  cans,  although  at 
this  point  the  mushrooms  have  not  been  placed  in  cans. 

7/  Included  in  thermal  processing. 

3/  Includes  grading  and  blanching. 

lx/  Includes  man-houis  expended  for  filling  and  sealing. 

2/  Man-hours  for  grading  and  blanching  are  not  included. 

6 /  Information  not  available. 

7 /  Included  in  filling. 


Table  2.  Thermal  processing  data  for  b  selected  mushroom  processing  plants, 
U.  S.  A.,  1951 


Plant 

Pressure 
(pounds 
per  square 
inch) 

Process 
temperature 
(degree  F. ) 

Process 

time 

(piinutes) 

Method  of  cooling 

A . 

15 

21 6 

30 

Retort  is  flooded  with 
cold  water 

B . 

15 

250 

20 

Retort  is  flooded  with 
cold  water 

C . 

15 

2b0 

23-25 

Cooling  pit. 

D  .....  . 

15 

250 

15 

Air-cooled 
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ical  size  grader.  The  mushrooms  drop 
by  size  through  the  perforations  into 
tanks  of  water.  A  blancher  oper¬ 
ator  takes  the  graded  mushrooms  from 
the  tanks  and  places  them  in  trays. 
The  trays  are  carried  on  a  roller 
conveyor  through  the  blancher,  which 
is  an  enclosed  tunnel  about  12  feet 
long  and  1-1/2  feet  high,  and  in 
which  the  mushrooms  are  subjected  to 
a  steam  pressure  of  U  pounds.  As  the 
trays  of  mushrooms  emerge  they  are 
sprayed  with  cold  water  to  permit 
handling,  and  placed  in  front  of  the 
fillers. 

Plant  B.  The  baskets  of  mush¬ 
rooms  are  moved  from  the  refrigerated 
room  to  the  cutting  tables  on  roller 
conveyors.  As  the  mushrooms  are  cut 
they  are  thrown  into  water  conveyors 
which  perform  the  dual  function  o  f 
cleaning  and  moving.  Whole  mushrooms, 
buttons,  and  steins  are  separated  by 
hand.  The  buttons  are  moved  to  the 
size  grader  by  conveyor.  As  the 
mushrooms  emerge  from  the  grader  they 
drop  on  a  stainless  steel  belt  table 
for  inspection  before  the  blanching 
process.  After  blanching,  the  mush¬ 
rooms  are  again  inspected  and  taken 
to  the  fillers. 

Plant  C.  The  cutting  section  is 
elevated  about  3  feet  above  the  floor 
level  plant  to  facilitate  the  use  of 
water  flumes.  Cutters  get  the  mush¬ 
rooms  from  the  refrigerated  room  and 
dump  them  on  the  cutting  tables.  The 
outters  sit  on  each  side  of  the  cut¬ 
ting  table  which  has  two  water  flumes 
in  the  center,  one  for  stems  and 
pieces,  the  other  for  whole  mushrooms. 
The  individual  flumes  at  each  table 
run  into  lead-off  flumes,  one  of  which 
sends  the  whole  mushrooms  to  a  grader 
the  other  routing  the  stems  and  pieces 
to  the  blancher.  As  the  women  cutters 
clean  and  cut  the  mushrooms,  they 
toss  them  into  the  proper  flumes.  The 


whole  mushrooms  are  f Turned  to  a  grader 
elevator  which  carries  them  into  a 
grader  which  separates  them  by  size. 
The  grader  is  a  perforated  metal 
tube  about  15>  feet  long  and  3  feet 
in  diameter.  The  mushrooms  drop 
through  the  grader  into  holding  bins 
filled  with  water.  Each  bin  holds 
mushrooms  of  specific  graded  sizes. 
As  a  specific  size  mushroom  is  to  be 
blanched,  an  operator  opens  a  valve 
on  the  holding  bin  and  the  mushrooms 
are  flume  d  to  the  blancher.  The 
mushrooms  leave  the  blancher  and 
drop  on  an  inspection  and  filling 
table.  As  the  mushrooms  are  in¬ 
spected,  the  acceptable  ones  are 
pushed  along  by  hand  to  the  fillers. 

Plant  D.  Baskets  of  mushrooms 
are  moved  to  the  cutting  department 
where  they  are  weighed,  and  placed 
on  the  cutting  table  having  a  con¬ 
veyor  belt  running  parallel  to  the 
table.  The  cutters,  equipped  with 
small  hand  knives,  are  placed  along 
both  sides  of  the  table.  These  oper¬ 
ators  cut  off  roots  and  dirt  and  cut 
the  stem  from  the  button.  The  high- 
quality  buttons  are  placed  on  the 
conveyor  beltj  the  inferior  buttons 
and  the  stems  are  placed  in  baskets 
and  collected  from  the  cutters.  The 
conveyor  belt  moves  the  high-quality 
buttons  to  a  button  washer  and  dumps 
them  into  the  water,  where  they  are 
mechanically  graded  for  size  and 
dropped  into  tanks.  Then,  one  size 
button  at  a  time  is  passed  through 
the  steam  blancher  to  the  filling 
stations  by  a  belt  conveyor.  The 
buttons  are  inspected  before  filling. 

Filling 

Mushrooms  are  moved  from  the 
blancher  to  the  filling  tables  to 
which  empty  cans  are  brought  by  a 
conveyor.  The  filling  operator  (or 
“filler” )  takes  an  empty  can  from  the 


Table  3.  Machinery  and  equipment  used  in  4  selected  mushroom  processing 
plants,  by  operation,  U.S.A.,  1951 


Plant 

Machinery  and  equipment 

Number 

of 

Average 

age 

Capacity 

- £2 - 

units 

(years) 

A  O  o  • 

a/) 

a/) 

(1/) 

B  •  o  • 

Platform  hand  truck 

Scale,  Toledo  Scale  Co.  platform 

an 

an 

<j/> 

pointweight,  model  #61  •  •  .  •  o  • 

Lift  truck,  Fairbanks-Morse 

1 

h 

a/) 

mechanical  o***o*o«ooo« 
Radial  compression  system,  Chrysler 

3 

10 

2,000  lb. 

Corp  o  ,  55  hp  00***000000 

Compressor  unit,  Chrysler  Corp#> 

1 

3 

25  tons 

C  .  .  o 

D  •  ©  • 

5  hp  .  .  .  .  .  «  0  •  0  0  e  •  0  0 

(Above  2  units,  cooling  system  for 
refrigerators) 

a/) 

(1/) 

1 

7 

5  tons 

Preparation  operation 


A  •  •  • 

Cutting  table  0  *  .  o««oooooo 

5 

a/) 

a/) 

Size  grader,  revolving  perforated 
metal  tube,  designed  by  company  .  • 

1 

5 

a/) 

Blancher,  designed  by  company  .  .  .  . 

1 

5 

1/) 

B  .  •  • 

Conveyor  systems,  2  roller  and  6  .  • 
belt,  at  cutting  tables  .  .  .  .  .  . 

8 

5 

5,000  lb. 

Woven  stainless  steel  belt  inspection 

2 

7 

per  hr. 
1,500  lb. 

Woven  stainless  steel  conveyor  belt, 
1/2  hp . . . .  . 

1 

1 

per  hr. 

2,000  lb. 

— — . — — 

per  hr. 

i/  Information  not  available. 
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Table  30  Machinery  and  equipment  used  in  4  selected  mushroom  processing 
plants,  by  operation,  U.S.A.,  1951  —  Continued 


Plant 

Machinery  and  equipment 

Number 

of 

units 

Average 

age 

(years) 

Capacity 

C  .  •  0 

D  0  •  • 

Size  grader,  revolving  perforated 
metal  tube,  3/U  hp  unit  motor  ... 
Blancher  0000000  .  0. 

Washer  and  grader,  designed  by  com¬ 
pany  0000000.  00000.  0 
Blancher  .oooooooo.o.o. 

1 

1 

1 

2 

1 

3 

3 

8 

15 

5 

(i/) 

1,?00  lb. 
per  hr. 

(1/) 

a/) 

a/) 

Filling  operation 

A  •  0  e 

Shadowgraph  scale,  table  model.  Exact 

Weight  Scale  Co.  000.  .  0  .  »  . 

(1/) 

a/) 

(i/) 

Peerless  siruper  ........e 

a/) 

(T/) 

(V) 

Bo* 

Empty  can  gravity  washer  and  conveyor. 

American  Can  Co0  ...oo.o.o 

1 

1 

Variable 

Empty  and  filled  can  conveyor  belts. 

1/2  hp . . 

2  . 

1 

Variable 

Shadowgraph  scale,  table  model.  Exact 

Weight  Scale  Co.  •o....... 

25 

2 

Variable 

Ayars  12-valve  liquid  siruper,  1  hp  . 

a/) 

a/) 

(1/) 

D  *  .  * 

Sc  3.X  6  qoo#oooooooo  +  o#o 

9 

3 

(1/) 

Sealing  operation 


A  0  0  » 

Salt  tablet  dispensing  machine. 

Scientific  Tablet  Co.  00.000 
Sealing  Machine,  model  #400,  American 

a/) 

a/) 

a/) 

Can  Co.  ,  •••»•••».  ooo. 

1 

5 

120  cans 
per  minute 

B  .  .  . 

Salt  pill  dispenser,  1/4  hp  *  .  .  •  • 

1 

3 

200  cans 
per  minute 

1/  Information  not  available* 
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Table  3*  Machinery  and  equipment  used  in  4  selected  mushroom  processing 
plants,  by  operation,  U.S.A.,  1951  —  Continued 


Plant 

Machinery  and  equipment 

Number 

of 

units 

Average 

age 

(years) 

Capacity 

B  •  •  • 

Sealing  machine,  model  #400, 
American  Can  Co . 

3 

3 

200  cans 
per  minute 

C  *  *  * 

Sealing  machine,  3  hp.  motor, 
American  Can  Co . 

1 

3 

75  cans 
per  minute 

D  •  •  • 

Sealing  machine,  model  #400  34  A, 
American  Can  Co . . 

3 

5 

an 

Thermal  processing 


A  •  •  • 

Retort,  Food  Machinery  Corp.  •  • 

2 

20 

3  crates 
per  opera¬ 
tion 

Overhead  electric  hoist,  Reading 
Chain  and  Block  Co . 

1 

an 

1/2  ton 

B  •  •  • 

Retort,  Food  Machinery  Corp,  •  , 

4 

10 

2  crates 
per  opera¬ 
tion 

Automatic  temperature  control¬ 
lers  and  recorders.  Brown 
Instrument  Co,  •  .  ,  . 

4 

6 

C  •  •  • 

Retort,  Food  Machinery  Corp,  .  , 

1 

4 

3  crates 
per  opera¬ 
tion 

Electric  hoist . .  .  . 

Cooling  pit  .  ,  ,  o  o  •  •  .  o  o 

W) 

an 
a n 

a/) 

a/) 

D  .  o  . 

Retort,  Food  Machinery  Corp.  ,  . 

7 

18 

an 

1/  Information  not  available© 
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Table  3©  Machinery  and  equipment  used  in  4  selected  mushroom  processing 
plants,  by  operation,  U©S©A©j  19J>1  —  Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

units 

age 

(years) 

Capacity 

Labeling  and  casing  operation 


A  o  o  o 

Labeling  machine,  Burt  Universal 
Labeling  Machine,  model  AUS, 

1 

3 

160  cans 

Boxer,  Burt  •  o,.o©ooooo 

1 

1 

per  minute 

(i/) 

Case  sealer,  Standard-Knupp  Co,  ,  0 

1 

8 

175  cases 

Fork  lift  truck  ©©©•©•©*© 

(i/) 

a/) 

per  minute 

a/) 

B  o  o  o 

Burt  Universal  Labeling  Machine, 
model  AUS,  l/2  hp  .  o  o  •  o  ©  o 

1 

2 

600  cans 

Palmer  Automatic  Can  Ejector, 

1/4  hp  * . . 

1 

2 

per  minute 

500  cans 

Burt  Automatic  Case  Packer, 

3/4  hp . © . 

1 

1 

per  minute 

60  cans 

D  .  •  o 

Labeling  machine,  Chisholm  &  Ryder 

1 

10 

per  minute 

a/) 

i/  Information  not  available* 


conveyor,  places  it  on  a  scale,  hand- 
fills  the  can  to  its  proper  weight, 
and  places  the  filled  can  on  a  con¬ 
veyor  belt  leading  to  the  closing 
machine. 

Separate  man-hours  could  not  be 
obtained  for  this  operation  from  each 
of  the  four  plants  (as  shown in  table 
1,  parts  of  this  operation  for  two  of 
these  plants  are  included  in  other 
operations).  Direct  man-hours  were 
obtained  from  the  following  three 
plants : 


Plant  A  -  0.0341 
Plant  C  -  .0746 
Plant  D  -  .0475 

Plant  A.  Empty  cans  are  brought 
from  a  loft  to  the  filling  table  by 
a  conveyor  so  placed  that  it  runs 
past  the  table.  The  filler  takes  an 
empty  can  from  the  conveyor  belt, 
places  it  on  the  scales  on  the  fill¬ 
ing  table,  hand-fills  the  can  with 
mushrooms  to  its  proper  weight,  and 
places  it  on  a  belt  conveyor  leading 
to  the  closing  machine.  Water  is 
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added  to  the  can  of  mushrooms  by  a 
siruping  machine  before  it  reaches 
the  closing  machine. 

Plant  B.  A  gravity  washer-con¬ 
veyor  brings  the  empty  cans  from  a 
loft  to  the  filling  section,  washing 
them  en  route.  The  filling  tables 
are  arranged  on  both  sides  of  a  con¬ 
veyor  belt  which  conveys  the  cans  to 
the  fillers.  A  filler  will  take  a 
can  from  the  belt,  place  it  on  the 
scale,  hand -fill  the  can  with  mush¬ 
rooms,  and  place  it  on  another  con¬ 
veyor  belt  leading  to  the  closing 


machine.  Just  before  sealing,  the 
can  is  filled  with  water  and  a  salt 
tablet  is  automatically  placed  in 
the  can  by  a  mechanical  dispenser. 

Plant  C.  As  the  mushrooms  leave 
the  biancher,  ithey  drop  on  a  filling 
table  to  be  inspected.  The  mushrooms 
are  hand-pushed  along  the  filling 
line  to  each  succeeding  filler  by 
the  previous  filler.  Each  can  is 
hand-filled,  weighed,  and  placed  on 
a  conveyor  belt  leading  to  the  clos¬ 
ing  machine. 


Table  U.  Peas:  Direct  man-hour  requirements  per  dozen  cans  in  5  selected 
vegetable  processing  plants,  by  key  operation,  U.  S.  A.,  1951 


Operation 

Plant 

Product 

Receiv¬ 

ing 

Prepar¬ 

ation 

Fill¬ 

ing 

Seal  - 
ing 

Thermal 

proces¬ 

sing 

Labeling 
and  casing 

H 

Sweet  peas;  U.S. 
grades  A,  B,  C; 
sieve  sizes  1-6; 
No.  303  can  .  .  . 

0.009 

0.022 

(1/) 

0.016 

0.011 

0.007 

I 

Early  June  peas; 
U.S.  grades  A, 

B,  C;  sieve 
size  1-6;  No. 

303  can  . 

.006 

•  025 

Q/> 

.022 

.013 

.016 

J 

Early  June  peas; 
U.S.  grades  A, 

B,  C;  sieve 
size  1-5  .... 

.007 

.032 

.002 

.oolj 

.01$ 

2/. 016 

K-l 

Alaska  peas,  sieve 
size  3,  No.  303 

can  .  .  . 

(3/) 

.078 

(V) 

(V) 

.032 

2/. 005 

L-l 

Peas,  U.S.  grade 

C,  No.  303  can  . 

(3/) 

y.153 

(1/) 

-3 

1  0 

• 

.oW 

2/.0hh 

1/Inc luded  in  sealing. 

ll/Does  not  include  labeling  time. 

3/lncluded  in  preparation. 

t/l ncluded  in  thermal  processing. 

^/includes  vining  time. 
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Table  5.  Asparagus:  Direct  man-hour  requirements  per  dozen  cans  in  2  se¬ 
lected  vegetable  processing  plants,  by  key  operation,  U.  S.  A., 

1951 


Operation 

Plant 

Product 

Receiv¬ 

ing 

Prepar¬ 

ation 

Fill¬ 

ing 

Seal¬ 

ing 

Thermal 

proces¬ 

sing 

Labeling 
and  casing 

0 

Fancy  cut  aspar¬ 
agus,  No.  8Z 
tall  can  .... 

0.008 

0.071* 

0.018 

o.oo5 

0.002 

0.019 

S 

Asparagus,  cut 
spears,  U.  S. 
grade  C,  No.  2 

can  ...... 

.061 

.175 

.020 

.009 

.017 

.053 

Plant  D.  In  front  of  the  fill¬ 
ers  run  two  conveyor  belts.  One  belt 
brings  the  empty  cans  to  the  filler; 
the  other  brings  the  buttons.  The 
cans  are  hand-filled,  weighed,  and 
placed  on  a  conveyor  belt  leading  to 
the  sealing  machine.  On  the  way  to 
the  closing  machine  the  cans  are 
filled  with  brine  piped  down  from  an 
overhead  brine  tank. 

Sealing 

The  filled  cans  of  mushrooms 
are  moved  from  the  filling  tables  into 
the  automatic  closing  machine  on  a 
mechanical  conveyor.  After  the  ma¬ 
chine  has  sealed  the  lids  on  the  cans 
they  are  placed  in  retort  crates  for 
transportation  to  the  retort  for 
thermal  processing. 

In  this  particular  operation 
only  two  of  the  plants  were  able  to 
determine  direct  man-hours.  They 
are: 


Plant  A  -  0.0077 
Plant  C  -  .0075 

(information  regarding  this  operation 
for  plants  B  arid  D  is  given  in  table 
1.) 

Plant  A.  Attached  to  the  seal¬ 
ing  machine  is  a  salt  tablet  dispens¬ 
ing  machine  which  drops  one  tablet 
into  each  can  just  before  it  is 
sealed.  The  sealed  cans  are  removed 
from  the  closing  machine  table  and 
placed  uniformly  in  a  metal  retort 
crate  by  an  electrically  powered 
magnet  which  can  lift  as  many  as  20 
cans  at  a  time. 

Plant  C.  The  cans  of  mushrooms 
move  frcan  the  filling  table  to  the 
closing  machine  on  a  belt  conveyor. 
As  the  sealed  cans  emerge  from  the 
closing  machine,  they  drop  haphaz¬ 
ardly  into  a  retort  crate.  The  can¬ 
nery  considers  this  practice  to  be 
timesaving  and  allows  for  more  effi¬ 
cient  thermal  processing  because 
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more  can  area  is  exposed  to  steam. 
Thermal  Processing 

In  this  operation  the  retort 
crates  are  placed  in  pressure  retorts 
and  subjected  to  live  steam  under 
pressure  for  varying  periods  of  time. 
At  the  end1  of  the  processing  time 
the  cans  are  cooled  immediately  to 
arrest  the  cooking  process. 


Direct  man-hours  were  obtained 
from  all  four  plants  for  this  par¬ 
ticular  operation.  Man-hours  for 
Plant  B  include  those  far  the  filling 
and  sealing  operations  and  hence  are 
much  larger  than  those  for  the  other 
three  plants. 

Plant  A.  The  retort  operator 
uses  an  overhead  rail  crane  to  bring 
the  retort  crate  to  the  retort.  The 


Table  6.  Tomatoes,  tomato  juice,  and  tomato  puree:  direct  man-hour  re¬ 
quirements  per  dozen  cans  in  3  selected  vegetable  processing 
plants,  by  key  operation,  U.  S.  A.,  1951 


Operation 


Plant 

Product 

Receiv- 

Prepar- 

Fill- 

Seal- 

Thermal 

Labeling 

ing 

ation 

ing 

ing 

proces¬ 

sing 

and  casing 

L-2 

Whole  tomatoes, 

U.S.  grade  B, 

No.  2  can  .... 

a/) 

O.lillj 

0.100 

0.0  ?8 

0.013 

2/  0.027 

K-2 

Tomato  juice. 

No.  2  can  .... 

0.007 

.010 

(3/) 

(3/) 

.026 

-d- 

o 

o 

• 

^1 

L-3 

Tomato  juice, 

U.S.  grade  A, 

No.  3  cylinder  . 

(i/) 

.178 

(5/) 

.056 

.020 

1/  .035 

K-3 

Tomato  puree. 

medium  concen¬ 
tration,  No.  10  . 

can . 

.071 

.137 

(3/) 

(3/) 

.  26li 

(6/) 

w 

Tomato,  puree, 

U.S.  grade  A, 

No.  10  can  ... 

,06h 

•  ?65 

o 

o 

• 

.o?5 

(7/) 

2J  .i?S 

1/  Reported  as  indirect  labor. 

"?/  Does  not  include  labeling  time. 

3/  Included  in  preparation. 

%/  50  percent  of  product  is  labeled  at  time  of  production.  The 
remainder  is  cased  and  stored. 

5 /  Included  in  sealing. 

6/  Information  on  this  operation  not  available. 
jj  The  can  is  hot-filled. 
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crate  is  lowered  into  the  retort  and 
the  cans  are  subjected  to  a  steam 
bath  of  2U5°F*  for  30  minutes.  Cold 
water  is  then  admitted  to  the  retort 
and  the  cans  are  allowed  to  cool  for 
approximately  10  minutes.  The  crate 
is  removed  from  the  retort  by  the 
same  overhead  crane  and  deposited  on 
a  dolly  which  is  pushed  to  the  label¬ 
ing  machine. 

Plant  B.  The  retort  crates  are 
placed  in  an  upright  retort  and  proc¬ 
essed  by  steam  for  20  minutes  at  a 
temperature  of  250°F.,  after  which 
the  retort  is  flooded  with  cold  water 
for  5  minutes  to  permit  the  cans  to 
cool.  The  retort  is  then  opened  and 
the  crates  are  removed,  placed  on 
three-wheeled  trucks,  and  wheeled  into 
the  labeling  section. 

Plant  C.  The  retort  crates  are 
lifted  by  an  electric  hoist  and  car¬ 
ried  to  the  retort.  The  hoist  de¬ 
posits  the  crates  in  a  vertical  re¬ 
tort  which  is  operated  with  steam 
under  pressure.  The  cans  are  ther¬ 
mal  processed  from  23  to  25  minutes 
at  2U0°F.  The  steam  is  then  shut 
off  and  the  pressure  is  released 
from  the  retort.  The  crates  are  re¬ 
moved  from  the  retort  by  the  same 
electric  hoist  and  then  lowered  into 
the  cooling  pit  which  is  filled  with 
cold  water* 

Plant  D#  The  retort  crates  are 
taken  from  the  sealing  machine  and 
placed  in  the  retorts  by  an  overhead 
crane.  The  cans  are  processed  by 
steam  for  15  minutes  at  a  temperature 
of  25>0°F,  The  crates  are  -then  removed 
from  the  retort  by  the  same  overhead 
crane,  placed  on  dollies,  and  taken 
into  the  warehouse  for  drying  and 
air-cooling* 


Labeling  and  Casing 

After  cooling,  cans  are  either 
labeled  immediately  or  stored  in  the 
warehouse  to  be  labeled  later.  All 
four  plants  use  an  automatic  labeling 
machine.  Two  of  the  plants  have  au¬ 
tomatic  case  packers  and  sealing  ma¬ 
chines;  in  the  other  two  plants  the 
cases  are  packed  and  sealed  manually. 

For  this  operation  all  four 
plants  reported  their  direct  man¬ 
hours  as  follows: 

Plant  A  -  0.018U 

Plant  B  -  *0172 

Plant  C  -  .027U 

Plant  D  -  .0153 

Plant  A.  The  cans  are  removed 
from  the  crate  by  an  electrically 
powered  magnet,  and  hand -fed  to  the 
automatic  labeling  machine.  After 
the  label  is  'applied  the  cans  roll 
along  a  straight  roller  conveyor  to 
a  semiautomatic  case-filling  machine. 
An  operator  places  an  empty  carton 
against  the  machine  and  kicks  a  foot 
lever  twice,  each  time  pushing  12  cans 
into  the  carton.  The  operator  then 
places  the  carton  on  a  conveyor  which 
carries  it  to  a  case-sealing  and  com¬ 
pression  unit.  This  machine  glues 
and  folds  the  flaps  of  the  carton, 
and  the  compressor  then  applies  pres¬ 
sure  to  the  glued  surface  to  make  the 
seal  secure.  At  the  end  of  the  label¬ 
ing  and  sealing  line,  a  worker  re¬ 
moves  the  carton  from  the  conveyor 
and  places  it  on  a  pallet  which  is 
carried  to  storage  by  a  fork  lift 
truck. 

Plant  B.  Labels  are  applied  to 
the  cans  by  an  automatic  labeling 
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Table  7.  Thermal  processing  data  foi  8  selected  vegetable  processing 
plants,  by  product,  U.  S.  A.,  1951 


Plant 

Product 

Pressure 
(pounds 
per  square 
inch) 

Process 
temperature 
(degree  F. ) 

Process 
time 
(in  min¬ 
utes  ) 

Method  of 
cooling 

H  .  . 

Peas,  No.  303  can 

10.3 

2l*0 

3U 

Cooling  canal 

I  .  . 

Peas,  No.  303  can 

(i/) 

21*5 

hO 

Cooling  canal 

J  .  . 

Peas,  No.  303  can 

13-11* 

21*0 

35 

Retort  is 
flooded  with 
cold  water 

K-l  . 

Peas,  No.  303  can 

10-12 

2U0 

30-35 

Retort  is 
flooded  with 
cold  water 

L-l  . 

0  .  . 

Peas,  No.  303  can 
Cut  asparagus, 

12 

2U0 

Uo 

Cooling  canal 

S  .  . 

No.  8z  tall  can 
Asparagus,  No.  2 

10 

2i|0 

30 

(2/) 

L-2  . 

can 

Whole  tomatoes. 

15 

2U0 

18 

Cooling  tank 

• 

C\l 

1 

No.  2  can 

Tomato  juice. 

0 

212 

Uo 

Cooling  canal 

L-3  . 

No.  2  can 

Tomato  juice. 

0 

212 

35 

Retort  is 
flooded  with 
cold  water 

K-3  . 

No.  3  cylinder 
Tomato  puree. 

0 

212 

15 

Cooling  canal 

w  .  . 

No.  10  can 

Tomato  puree. 

0 

212 

15 

Retort  is 
flooded  with 
cold  water 

No.  10  can 

(2/) 

(2/) 

(2/) 

Air-cooled  in 
warehouse 

v  Information  not  available. 

2/  Puree  is  filled  into  No.  10  cans  at  a  temperature  sufficiently 
high  To  prevent  spoilage. 
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Table  8.  Man-hour  requirements  in  labeling  cases  of  specified  size  cans  in 
a  vegetable  processing  plant,  U.  S.  A.,  195>1 


Size  of  can 

Number  of  cans 
per  case 

Labeling  man-hours  per  case  1/ 

Direct  labeling 
from  the  line 

Labeling  from 
warehouse 

No.  2 . 

22* 

0.01189 

0.0?2jl0 

No.  303  . 

2k 

.011j89 

.o?iao 

No.  1 . 

hQ 

.03500 

.0^00 

No.  10  . 

6 

.09500 

.09600 

1/  The  labeling  time  for  the  various  can  sizes  was  obtained  by  dividing 
actual  man-hours  by  the  number  of  cases  labeled. 

2/  The  man-hour  requirements  for  labeling  from  the  warehouse  include  the 
time  To  go  to  the  warehouse,  pick  up  the  product,  transport  it  to  the  labeling 
machine,  label  the  cans,  and  recase  them.  It  does  not  include  time  to  return 
the  labeled  cases  to  the  warehouse. 


machine.  From  the  labeler,  the  cans 
pass  to  an  automatic  can  ejector 
which  ejects  poorly  labeled  or  de¬ 
fective  cans.  An  automatic  case 
packer  packs  the  cans  of  mushrooms 
into  a  carton  which  is  then  glued 
and  sealed  by  an  automatic  case 
sealer*  The  sealed  cartons  are 
placed  on  a  pallet  and  moved  to  the 
warehouse  by  a  lift  truck. 

Plant  C.  The  retort  crate  is 
taken  to  the  labeling  section  where 
the  cans  are  removed  manually  from 
the  crate  by  workers  and  hand-fed  to 
the  automatic  labeling  machine.  As 
the  cans  are  labeled  they  roll  down 
a  conveyor  to  workers  who  pack  the 
cartons  by  hand.  Other  workers  then 
glue  and  fold  in  the  carton  flaps 
and  place  the  carton  on  a  conveyor 
leading  into  the  warehouse. 

Plant  D.  The  cans  are  labeled 
by  an  automatic  labeling  machine  and 


hand-packed  into  cartons.  Glue  is 
applied  to  the  carton  flaps  by  hand 
brushes  and  the  carton  is  sealed. 
The  cartons  are  then  moved  to  stor¬ 
age  on  hand -carts. 


SELECTED  VEGETABLE  PROCESSING 

This  section  of  the  report  pre¬ 
sents-  information  on  the  processing  of 
peas,  asparagus,  whole  tomatoes,  to¬ 
mato  juice,  and  tomato  puree  in  terms 
of  unit  man-hour  requirements  in  se¬ 
lected  operations  and  a  partial  de¬ 
scription  of  processing  operations. 
No  attempt  is  made  to  describe  any 
operation  completely.  The  purpose 
is  to  give  a  cross  sectional  view  of 
production  practices  and  machineiyin 
a  limited  number  of  American  can¬ 
neries.  The  direct  unit  man-hour 
requirements  for  six  key  operations 
are  shown  in  tables  2|  through  8. 
Together,  these  five  tables  cover 
eight  vegetable  processing  plants. 


RECEIVING  AND  PREPARATION 


In  this  report,  "preparation" 
connotes  the  preliminary  preparation 
of  the  vegetable  for  filling  into 
the  can.  It  includes  such  steps  as 
washing,  cleaning,  sorting,  grading, 
trimming,  peeling,  pulping,  and 
blanching. 

The  man-hours  expended  in  this 
operation  vary  considerably  among 
canneries.  These  variations  are  due 
mainly  to  the  character  of  the  prod¬ 
uct  being  processed.  Pea  processing 
is  highly  mechanized  and  requires  a 
minimum  amount  of  hand  labor,  whereas 
the  preparation  of  asparagus  and 
tomato  products  before  filling  into 
the  can  requires  relatively  more 
hand  labor. 

Peas 

Plant  H.  A  gooseneck  elevator 
carries  the  peas  from  the  hopper  to 
a  flotation  washer  which  removes 
stones  and  particles  from  the  peas* 
They  are  then  pumped  t  o  a  size 
grader  and  graded  in  sizes  from  one 
to  six.  As  the  peas  drop  through 
the  grader  they  fall  into  hopper 
trucks  which  are  pushed  to  a  goose¬ 
neck  conveyor.  The  peas  are  dis¬ 
charged  into  the  conveyor  which  car¬ 
ries  them  to  another  washer  for  re¬ 
moval  of  any  thistles  that  may  be 
mixed  with  them.  The  peas  then  are 
flumed  to  a  washer  elevator  which 
discharges  them  into  the  blancher, 
and  from  which  they  are  passed  to  a 
shaker  screen  and  on  to  picking 
tables  where  they  are  inspected  vis¬ 
ually. 

Any  imperfect  peas  or  extraneous 
material  are  removed  manually.  The 
peas  are  then  flumed  to  a  quality 
grader  which  separates  the  young 
tender  peas  from  the  more  mature 


ones.  The  peas  are  flumed  to  an¬ 
other  shaker  screen  and  into  hopper 
trucks  which  discharge  the  peas  to 
the  filling  machine. 

Plants  I,  J,  and  L-l.  A  bucket 
conveyor  moves  the  peas  from  the 
hopper  to  a  green  pea  cleaning  ma¬ 
chine  which  removes  leaves,  vines, 
and  bulk  from  the  peas  by  a  blast  of 
dry  air.  The  peas  then  pass  to  a 
flotation  washer  which  separates  any 
stones  that  may  be  mixed  in  with  the 
peas. 

Asparagus 

Plant  0.  The  asparagus  i  s 
placed  on  a  conveyor  type  cutting 
table  where  it  is  cut  into  four  small 
sections.  The  cut  asparagus  falls 
onto  an  inspection  table  where  the 
cuts  are  inspected  visually.  Any 
defective  or  unprocessable  asparagus 
is  removed  by  the  workers  and  placed 
on  a  waste  belt  running  parallel  to 
the  inspection  table.  From  the  in¬ 
spection  table,  the  pieces  of  aspar¬ 
agus  are  carried  by  elevator  conveyor 
to  a  hot  water  drum  washer,  and  are 
then  passed  successively  to  a  cold 
water  reel  washer,  into  a  hot  water 
blancher,  and  finally  into  a  cold 
water  reel  blancher.  This  blancher 
feeds  the  cut  asparagus  to  a  water 
flume  table  where  the  asparagus  is 
again  inspected.  This  flume  runs 
into  a  hydroconveyor  which  is  an 
overhead,  water -filled  tube,  through 
which  the  asparagus  is  carried  to 
the  filling  machine  on  the  opposite 
side  of  the  room. 

Plant  S.  When  the  asparagus  is 
received  at  the  cannery,  it  is  placed 
on  a  canner*s  fabric  belt  conveyor. 
Inspectors  sit  on  each  side  of  the 
belt  and  remove  all  asparagus  which 
does  not  meet  specifications  or 
which  contains  any  foreign  matter. 
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From  here  the  asparagus  goes  through 
the  cutters  and  on  to  another  belt 
conveyor  where  further  inspection  is 
made  to  insure  that  only  the  best 
asparagus  is  processed.  This  belt 
empties  the  asparagus  into  an  eleva¬ 
tor  conveyor  which  takes  the  product 
to  a  rotary  blancher.  The  asparagus 
is  blanched  by  steam  for  2  minutes 
at  180°F.  This  operation  opens  the 
heads  of  the  asparagus  so  that  dirt 
and  sand  can  be  removed.  The  aspar¬ 
agus  is  then  passed  through  a  rotary 
washer  for  removal  of  any  dirt  and 
sand  missed  ly the  blanching  process. 
This  washer  also  cools  the  asparagus 
so  that  it  can  be  hand-packed  imme¬ 
diately,  From  the  rotary  washer, 
the  asparagus  is  conveyed  on  a  bdlt 
to  the  filling  machine. 

Tomatoes 

Plant  L-2.  Tomatoes  are  flumed 
to  a  tank  where  they  are  soaked  for 
approximately  1  minute.  To  further 
clean  the  fruit,  the  tomatoes  are 
sprayed  with  water,  at  a  pressure  of 
from  80  to  100  pounds,  as  they  move 
from  the  soaking  tank  to  the  dry  in¬ 
spection  tables,  over  which  they  pass 
for  purposes  of  removing  undesirable 
tomatoes.  The  tomatoes  then  pass 
through  a  hot  water  scald er  which 
maintains  a  water  temperature  of 
196°F.  As  the  tomatoes  emerge  from 
the  sc alder  they  are  subjected  to  a 
fine  spray  of  cold  water  so  as  to 
crack  the  skin  and  facilitate  peel¬ 
ing.  The  tomatoes  are  hand -peeled 
into  lb-quart  buckets,  which  are 
conveyed  to  the  filling  table  by  an 
overhead,  hook  conveyor. 

Plant  K-2.  Hampers  of  tomatoes 
are  hand -dumped  into  flumes  leading 
to  a  slat  conveyor.  The  conveyor 
carries  the  tomatoes  to  a  washer 
which  is  a  rotating  drum  with  an  in¬ 
ternal  spray  washer.  From  the  washer, 


a  mat  conveyor  moves  the  tomatoes 
past  operators  who  inspect,  trim,  and 
throw  out  undesirable  tomatoes.  On 
this  same  mat  conveyor  the  tomatoes 
pass  through  a  steam  bath.  The  to¬ 
matoes  then  flow  into  a  heating  tank 
and  are  broken  down  by  being  forced 
through  a  screen.  The  juice  is  pump¬ 
ed  to  holding  tanks,  from  which  the 
juice  is  gravity-fed  to  finishing 
machines  that  remove  pomace  and 
roughage.  After  the  finishing  proc¬ 
ess,  the  juice  flows  to  salting  tanks 
having  steam  coils  that  maintain  the 
juice  at  a  temperature  ranging  from 
190°  to  200°F.  The  tomato  juice  is 
then  gravity-fed  through  pipes  to 
the  filling  machines. 

Plant  L-3 .  Tomatoes  are  inspec¬ 
ted,  trimmed,  sorted,  and  fed  to  a 
machine  which  crushes  the  tomatoes 
and  heats  them  to  about  190°F.  The 
preheated,  crushed  tomatoes  then  pass 
into  the  juice  extractor  from  which 
the  tomato  juice  is  pumped  into  100- 
gallon,  stainless  steel  tanks  where 
it  is  salted  and  cooked  at  195  °F.  for 
approximately  a  half  hour.  During 
the  cooking  process  the  juice  is  ag¬ 
itated  mechanically  and  flows  by 
gravity  to  the  filling  machine. 

Plant  K-3>  After  the  tomatoes 
have  been  preheated  and  broken  down 
they  are  pumped  into  a  stainless 
steel  holding  tank.  The  product  is 
then  gravity-fed  to  the  pulpers, 
which  further  break  up  the  tomatoes 
and  strain  out  skins,  seeds,  cores, 
and  other  residues.  From  the  pulpers 
the  puree  is  gravity-conveyed  to 
glass-lined  tanks  with  steam  coils 
where  the  puree  is  concentrated  to 
the  desired  specific  gravity.  The 
puree  is  gravity-fed  successively  to 
the  finishing  machines  (which  refine 
the  puree  further),  holding  tanks, 
and  finally  the  filling  machines. 


-  36  - 


Table  9.  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  195x 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

units 

age 

(years) 

Capacity 

Preparation  operation 


H  .  . 

Model  6  monitor  cleaner  •  .  •  ♦  .  . 

2 

5 

10,000  lbs. 
per  hour 

Tend erome ter.  Food  Machinery  Corp. 

1 

3 

(V) 

Olney  washer  ••••••••<  •• 

1 

12 

12,000  lbs* 
per  hour 

Scott  Viner  washer . ♦  •  • 

Size  grader,  Sinclair  Scott 

1 

12 

12,000  lbs. 
per  hour 

3-reel  graders . .  .  • 

2 

5 

15,000  lbs. 
per  hour 

Washer,  Scott  Viner  (EL  -  800)  .  . 

2 

20 

12,000  lbs. 
per  hour 

Blancher,  Scott  Viner  . 

2 

5 

12,000  lbs. 
per  hour 

Picking  table,  Berlin  Chapman  .  .  . 

8 

k 

3,000  lbs. 
per  hour 

Quality  grader,  Olney  .  * 

2 

5 

10,000  lbs. 
per  hour 

I  .  . 

Terrel  clipper  mill  . 

3 

15 

(3/) 

Olney  de-stoner  . 

3 

15 

(V) 

Blancher . . 

3 

20 

(2/) 

Carter  shaker  •  .  . 

h 

10 

(2/) 

Lewis  gravity  separator  ...... 

b 

15 

(2/) 

Shaker  washer  . 

7 

20 

O') 

J  .  . 

Clipper  green  pea  cleaner  .  .  .  .  . 

2 

(3/) 

150  cases 
per  hour 

De-stoner  (Olney  type) . 

2 

15 

(V) 

Squirrel  cage  washer  . 

1 

8 

(V) 

Blancher,  rood  Machinery  Corp.  #  . 

1 

25 

300  cases 
per  hour 

Flotation  washer . .  .  . 

1 

2 

(2/) 

Shaker  washer.  Food  Machinery  Corp. 

1 

5 

0/) 

1/  Information  not  available* 
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Plant  W.  After  the  tomatoes 
have  been  graded  they  are  dumped 
manually  into  a  soaking  tank.  From 
the  soaking  tank  a  paddle -type  ele¬ 
vator  takes  the  tomatoes  to  a  rotary 
washer.  The  tomatoes  fall  through 
this  washer  onto  the  sorting  and 
trimming  table  where  they  are  inspec¬ 
ted  and  trimmed  as  necessary.  This 
table  is  a  belt  conveyor  at  the  end 
of  which  a  small  elevator  takes  the 
tomatoes  to  the  pulping  machine. 
After  pulping,  the  tomatoes  are 
pumped  through  a  double  cylinder  pre¬ 
heater  which  raises  the  temperature 
of  the  tomatoes  to  about  170°F. 
From  the  preheater  the  tomatoes  are 
pumped  to  the  cooking  tanks  which 
have  steam  coils  in  the  bottom.  Al¬ 
though  these  tanks  have  an  approxi¬ 
mate  capacity  of  750  gallons,  only 
about  U00  gallons  of  product  are 
filled  into  a  tank  and  it  is  cooked 
down  to  about  250  gallons,  depend¬ 
ing  upon  the  desired  specific  grav¬ 
ity  of  the  puree.  After  cooking, 
the  puree  is  gravity-fed  through 
pipes  to  the  finishing  machines. 
From  the  finishing  machine  the  prod¬ 
uct  is  pumped  to  a  storage  tank 
which  holds  the  puree  at  a  tenpera- 
ture  suitable  for  hot-filling.  The 
puree  is  gravity-fed  from  the  storage 
tank  to  the  filling  machine. 

FILLING 

The  variations  in  unit  man-hou  r 
requirements  are  attributable  to  the 
operating  characteristics  of  the 
filling  machines,  the  nature  of  the 
product,  and  the  technique  by  which 
vegetables  are  filled  into  the  cans. 
Clean,  empty  cans  are  brought  to  the 
filling  machine  by  a  conveyor;  the 
filled  cans  are  carried  away  auto¬ 
matically  to  the  next  operations. 


Peas 

Plants  H,  I,  J,  and  L-l.  In 
these  plants,  cans  are  filled  with 
peas  from  multipocket,  mechanical 
filling  machines  capable  of  maintain- 
ing  accurate  fills  at  a  high  rate  of 
speed. 


Plant  Q.  The  asparagus  cuts  are 
pumpecl  to  the  filling  machine  through 
an  overhead  hydroconveyor.  At  the 
filling  machine,  workers  feed  empty 
cans  to  the  machine  from  the  cartons 
in  which  the  tins  were  received. 
After  the  cans  are  filled,  several 
workers  remove  the  excess  from  over¬ 
filled  cans  or  add  asparagus  cuts  to 
the  underfilled  ones. 

Plant  S.  The  asparagus  is  placed 
into  cans  by  a  semiautomatic  packing 
machine.  From  the  filling  station, 
the  cans  are  taken  by  a  conveyor  to 
the  exhaust  box  where  they  receive 
an  exhaust  of  170°F.  While  in  transit 
to  the  exhaust  box,  salt  is  added  to 
the  can  by  an  automatic  salt -dispens¬ 
ing  machine.  The  can  is  then  filled 
with  water  and  carried  through  the 
exhaust  box  on  a  chain  conveyor. 

Tomatoes 

Plant  L-2.  Buckets  of  tomatoes 
are  brought  bo  the  filling  table  on 
an  overhead  hook  conveyor.  About 
1-1/2  ounces  of  tomato  juice  and  a 
30-grain  salt  tablet  are  placed  in 
the  cans,  and  the  whole  tomatoes  are 
hand-packed  into  the  can,  which  is 
filled  with  hot  tomato  juice  and 
passed  through  a  live  steam  exhaust 
box.  It  takes  2  minutes  for  one  can 
to  pass  through  the  exhaust  box. 
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Table  9.  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  1951  — Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

units 

age 

(years) 

Capacity 

Preparation  operation 


L-l 

Clipper  green  pea  cleaner  .  .  „  .  . 

3 

20 

1,200  lbs. 
per  hour 

Farrell  green  pea  cleaner  .  .  ,  .  . 

1 

20 

2,000  lbs. 
per  hour 

Clipper  hopper  truck  • 

8 

10 

1,200  lbs. 
per  hour 

De-stoner  (home-made,  flume  type)  . 

1  . 

10 

3,600  lbs. 
per  hour 

Scott  washer  ••••••••••• 

1 

20 

3,600  lbs. 
per  hour 

Scott  blancher  .......... 

Elevator  boot  and  buckets.  Food 

1 

20 

3,600  lbs. 
per  hour 

Machinery  Corp. 

Picking  table,  30”  wide,  10*  long, 

1 

10 

(V) 

Food  Machinery  Corp.  ...... 

Stainless  steel  tank  with  agitator, 

3 

10 

(V) 

L— 2  , 

L-3 

100-gallon  capacity  •  •  . 

Soaking  tank,  lj.2"  wide,  62”  deep. 

1 

5 

60  gallons 
per  hour 

10*  long  . . . 

Portable  flume,  2h"  long. 

1 

9 

20  tons 
per  hour 

12"  deep,  10"  diameter  ..... 

Roller  inspection  table,  2k"  wide. 

1 

9 

20  tons 
per  hour 

8*  long,  18  ft. /minute  ..... 

Hot  water  scalder,  16*7"  long. 

1 

5 

1;50  bushels 
per  hour 

3*10"  wide, A.  K.  Robins  and  Co.  . 

Peeling  table,  20"  wide,  57  *  long 

1 

15 

500  bushels 
per  hour 

with  rubber  belt,  (home-made)  .  . 

2 

l 

10  tons 
per  hour 

1/  Information  not  available. 
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During  this  time  the  cans  are  heated 
to  a  tenperature  of  95°F. 

Plant  L-3.  The  filling  machine 
is  se^  in  a  pit  so  that  the  tomato 
juice  can  flow  by  gravity  from  the 
cooking  tank  to  the  filling  machine. 

Plant  W.  This  plant  has  a  25>0- 
gallon  capacity  storage  tank  which 
maintains  the  temperature  of  puree 
at  about  170°F.  The  puree  is  gravity 
fed  to  an  automatic  six-valve  filling 
machine  which  fills  the  cans  to  the 
exact  distance  from  the  top  of  the 
can. 

SEALING 

The  filled  can  is  conveyed  imme¬ 
diately  to  an  automatic  closing  ma¬ 
chine  which  double-seams  the  lid  to 
the  canto  form  an  airtight  container. 
The  variations  in  unit  man-hour  re¬ 
quirements  for  this  operation  are  ac¬ 
counted  for  partially  by  differences 
in  the  capacity  of  the  sealing  ma¬ 
chines  and  the  size  of  the  can  being 
sealed. 

Peas 

Plant  H.  The  cans  of  peas  move 
to  the  closing  machine  on  a  belt.  As 
the  cans  are  sealed,  they  are  loaded 
by  a  hydraulic  crate  loader  into  re¬ 
tort  crates  which  are  pushed  on  dol¬ 
lies  to  the  retort  area. 

Plant  I.  After  the  cans  have 
been  filled  with  peas  and  brined, 
the  cans  are  transported  on  chain 
conveyors  to  clinching  machines  which 
attach  the  lids  to  the  cans  but  do 
not  seal  them  airtight.  The  cans 
then  enter  the  closing  machine  where 
they  are  subjected  to  a  partial 
vacuum,  and  the  lids  are  sealed  on  to 
make  an  airtight  container.  The 
sealed  cans  are  loaded  mechanically 


into  retort  crates  which  are  pushed 
to  the  retorts. 

Plant  J.  After  filling,  the 
cans  are  moved  on  a  revolving  table 
to  a  guided  can  conveyor  and  into 
the  sealing  machine.  The  sealed  cans 
are  deposited  manually  in  retort 
crates  placed  next  to  the  sealing 
machine.  The  crates  are  lifted  from 
the  side  of  the  sealing  machine  by  a 
hoist  on  to  a  monorail  which  conveys 
the  retort  crates  directly  to  the  re¬ 
torts. 

Plant  K-l.  The  sealed  cans  are 
loaded  manually  into  the  retort  crates 
which  are  conveyed  to  the  retorts  by 
an  overhead  electric  tram  rail  hoist. 

Plant  L-l.  As  the  cans  are 
sealed  they  are  placed  manually  in 
retort  crates,  which  are  pushed  to 
the  retorts  cn  three-wheeled  dollies. 

Asparagus 

Plant  0.  The  cans  are  sealed  by 
an  automatic  sealing  machine.  Lids 
for  the  cans  are  placed  in  the  ma¬ 
chine  by  workers  who  also  load  the 
sealed  cans  in  retort  crates. 

Plants.  The  sealed  cans  drop 
from  tiie  closing  machine  into  retort 
crates  which  are  transported  to  the 
retorts  by  an  overhead  hoist  on  a 
rail. 

Tomatoes 

Plants  L-2,  L-3,  K-2,  and  K-3> 
This  operation  is  performed  in  the 
same  manner  as  it  is  in  plants  K-l 
and  L-l,  respectively. 

Plant  W.  Number  10  cans  are 
filled  with  hot  puree  and  sealed. 
The  sealed  cans  are  loaded  on  pull 
trucks  and  taken  directly  to  the 
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Table  9*  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  1951— Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

age 

Capacity 

units 

(years) 

Preparation  operation 


L-2,3 

Crusher  preheater.  Food 

Machinery  Corp.  •  •••.••• 

1 

15 

30  gallons 

Juice  extractor,  Ayas  •  ••.•• 

1 

15 

per  minute 

HO  gallons 

Stainless  steel  tank  with  agitator, 
100-gallon  capacity  •  ••••• 

1 

5 

per  minute 

60  gallons 
per  minute 

0  .  . 

Hot  water  drum  washer,  A.  K.  Rob  ins 

and  Co.  o  ••••••••••  • 

<i/> 

(l /) 

(i/) 

Cold  water  reel  washer  AXRobins 

and  Co.  .••••••••••« 

(i/) 

(l/) 

(1/) 

Hot  water  blancher,  A*K.Robins 
and  Co. 

<2/> 

(i n 

(i/) 

Hydroconveyor  and  scavenger  reel, 
Chisholm -Ryder  »•••••••• 

1 

a/) 

(i/) 

S  .  . 

Urshall  bean  cutter,  model  No.  30C  • 

3 

2 

1-1/2  tons 

Rotary  blancher,  2£*  long,  3*  in 
diameter 

1 

(i/) 

per  hour 

(i/) 

Rotary  washer,  10*  long,  3*  in 
diameter  ••••••••••«• 

1 

(i/) 

(i/) 

W  .  . 

Grading  scale,  Detecto  X-U7100-8  • 

3 

3 

100  lbs. 

Soaking  box,  10 ' x3 1 x3 1 ,  paddle 
type  elevator  on  end  «..••• 

5 

20 

(i/) 

Rotary  washer,  Berlin  Chapman  and 
Food  Machinery  Corp.,  model 

No.  26 

$ 

20 

7-1/2  tons 

Sorting  and  trimming  belt,  2,xl6,, 
18”  sorting  belt  •••••••• 

5 

20 

per  hour 

(i/) 

Pulper,  Langsenkamp,  model 

No.  118  . 

* 

7 

10  to  20 

Preheater,  Chisholm -Ryder,  V-35” 
model  No.  PHA-A508  double  cylin- 

der  <>••••••••••••• 

1 

1 

tons  per  hour 

(i/) 

Cooking  tank,  I; -1/2 1  diameter 

x  6*3n  deep,  Langsenkamp  •  •  •  • 

5 

3 

750  gallons 

Finisher,  brush  type,  Langsenkamp  • 

1 

ho 

20  to  30  gal 

per  minute 

y  Information  not  available. 
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warehouse  where  the  cans  of  puree  are 
stacked  to  cool* 

THERMAL  PROCESSING 

The  sterilizing  or  the  roial  proc¬ 
essing  operation  varies  with  each 
vegetable.  Except  in  the  case  of 
tomato  products,  this  operation  in¬ 
volves  the  exposure  of  the  sealed 
cans  to  live  steam  in  the  steam-tight 
pressure  cooker  for  a  certain  length 
of  time  and  at  a  certain  taupe rat ure 
and  pressure.  The  length  of  the 
thermal  processing  depends  upon  the 
processing  temperature.  The  higher 
the  temperature  the  shorter  the  proc¬ 
essing  time.  Tomato  products  do 
not  require  temperatures  in  excess 
of  the  boiling  point  of  water  (212°F. ); 
hence,  they  are  sterilized  with  the 
boiling  water  in  open  retorts  for 
varying  periods  of  time.  Some  to¬ 
mato  products,  juice  and  puree  for 
example,  may  be  processed  by  filling 
at  a  sufficiently  high  temperature. 
The  can  is  then  sealed  and  inverted. 
After  a  short  holding  period  it  may 
be  water-cooled  or  the  cans  may  be 
stacked  properly  in  the  warehouse  for 
air-cooling. 

Direct  unit  man-hour  require¬ 
ments  are  also  influenced  consider¬ 
ably  by  the  size  of  the  can  being 
processed  and  by  the  method  of  cool¬ 
ing  the  can.  Some  canneries  cool  the 
cans  by  admitting  cold  water  into  the 
retort  whereas  other  canneries  remove 
the  metal  retort  crates  from  the  re¬ 
tort  and  immerse  them  in  a  tank  of 
cold  water.  Another  method  of  water 
cooling  is  to  remove  the  retort  crate 
from  the  retort  and  mechanically  con¬ 
vey  the  crate  through  a  canal  of 
cold  water*  The  cans  are  cooled  to 
a  temperature  of  about  100°F.  so  that 
enough  heat  remains  to  dry  the  can 
and  prevent  rusting. 


Thermal -processing  data  as  re¬ 
ported  by  eight  canneries  are  pre¬ 
sented  in  table  7« 

Peas 

Plant  H.  Crates  containing  the 
cans  of  product  to  be  thermal  proc¬ 
essed  are  lifted  from  the  dollies 
by  a  hoist  and  lowered  into  the  re¬ 
tort.  The  retort  lid  is  bolted  down 
and  live  steam  is  admitted  to  the  re¬ 
tort.  The  cans  are  heat-processed 
for  3k  minutes  at  a  temperature  of 
2l}0°F.  Then  the  crate  is  removed 
from  the  retort  by  a  hoist  and  con¬ 
veyed  through  the  cooling  canal  on  a 
tram  rail. 

Plant  I.  A  hoist  places  the 
retort  crates  in  the  retort  where 
the  cans  of  peas  are  heat-processed 
for  1*0  minutes  at  a  temperature  of 
2li5°F.  The  retort  crates  are  then 
hoisted  out  of  the  retort  and  placed 
on  a  monorail  conveyor  extending  the 
length  of  the  cooling  canal.  This 
conveyor  is  set  at  a  slight  angle  so 
that  the  retort  crate  moves  gradually 
through  the  canal  of  water  by  force 
of  gravity.  To  speed  the  movement 
of  the  crate  through  the  canal,  the 
crate  is  also  pulled  along* 

Plant  J.  The  retort  crates  are 
lowered  into  the  retort  by  a  hoist  on 
an  overhead  monorail  crane.  The  cans 
of  peas  are  thermal  processed  for  35 
minutes  at  2U0°F.  The  retort  then 
is  flooded  with  cold  water  to  arrest 
cooling.  When  the  cans  are  suffi¬ 
ciently  cooled,  the  crates  are  hoisted 
from  the  retort  aid  placed  cn  a  dolly. 

Plant  K-l.  The  crates  are  placed 
in  the  retort  by  a  hoist.  The  cans 
are  processed  ty  live  steam  for  30  to 
35  minutes  at  2l*0°F.,  and  are  then 
cooled  to  a  temperature  of  about  100° 


Table  9.  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  1951  —  Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

units 

age 

(years ) 

Capacity 

Preparation  operation 


W  .  . 

Holding  tank,  stainless 

steel,  heating  coils  in 

bottom,  Langes enkamp  ...... 

1 

2 

200  gal. 

Filling  operation 


H  . 

• 

Ayars  filler,  10  pocket  No.  C  9313  • 

— 

1 

10 

180  cans 
per  minute 

Hansen  filler,  8  pocket  No.  MH  309  . 

1 

10 

160  cans 
per  minute 

I  . 

• 

Hansen  filler  and  Ayars  filler  .  . 

7 

15 

150  cans 
per  minute 

J  . 

• 

Filler,  Continental  Can  Co.  ...  . 

1 

10 

350  cans 
per  minute 

L-l 

• 

Filler,  Ayars  pea  and 

bean  filler,  10  pockets  ..... 

1. 

‘  15 

180  cans 
per  minute 

L-2 

• 

Stainless  steel  trough,  1±*  wide, 

12*  long,  (home-made)  . 

1 

15 

15  tons 
per  hour 

Live  steam  exhaust  box,  25*  long 

with  1*5*  track  . . 

1 

1 

75  cans 
per  minute 

L-3 

# 

Filler,  Ayars  8-pocket 

juice  filler  •••••••••• 

1 

15 

15  cans 
per  minute 

0  . 

• 

Filler,  Food  Macmnery  uox-p.  ... 

1 

U/) 

a/) 

S  . 

• 

C his holm-Ryder  hand  packer,  change- 

able  pack  hole  ring-Uii"  stainless 
steel  cover  .  . 

1 

k 

(1/) 

Morton  automatic  salt  machine  ... 

1 

(a/) 

(a/) 

V  . 

• 

Preelds  filling  machines,  6  valve 

No.  10  cans.  Food  Machinery  Corp. 

2 

10 

30  cans 
per  minute 

1/  Information  not  available., 
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to  llO^F.  by  flooding  the  retort  with 
cold  water  for  1$  minutes*  An  electric 
hoist  removes  the  crates  from  the 
retort. 

Plant  L-l.  This  plant  has  two 
batteries  of  retorts.  One  consists 
of  a  group  of  retorts  arranged  in  a 
circle  and  serviced  by  an  overhead 
boom-type  steam  hoist.  The  other 
battery  consists  of  retorts  set  up 
in  a  straight  line,  and  serviced  by 
a  monorail  electric  hoist.  Retort 
crates  are  removed  from  the  dollies 
by  one  of  the  hoists  and  lowered  into 
the  retort.  The  cans  are  heat-proc¬ 
essed  for  1*0  minutes  at  a  tempera¬ 
ture  of  2l*0c*F.  At  the  end  of  1*0  min¬ 
utes  the  crate  of  cans  is  removed 
from  the  retort  ty  a  hoist  and  hooked 
on  to  a  trolly  which  takes  them 
through  the  cooling  canal  and  into 
the  warehouse.  The  cans  remain  in 
the  cooling  canal  for  about  35  min¬ 
utes  to  reduce  the  temperature  of  the 
product  to  approximately  110°F. 

Asparagus 

Plant  0.  The  retort  crates  are 
hoisted  from  the  ddllies  and  lowered 
into  the  retort.  The  cans  of  aspar¬ 
agus  are  processed  at  2l*0°F.  for  30 
minutes.  After  thermal  processing  the 
cans  are  set  aside  for  about  10  days 
because  the  asparagus  cuts  would 
break  down  into  a  puree  if  the  cans 
were  to  be  moved  excessively  during 
this  interim. 

Plant  S.  The  crates  are  trans¬ 
ported  from  the  sealing  machine  and 
placed  in  the  retort  by  the  overhead 
hoist.  The  cans  are  thermal  proc¬ 
essed  for  18  minutes  at  2l*0°F.  The 
crates  are  hoisted  from  the  retort 
and  deposited  in  a  cooling  pit  where 
the  cans f are  cooled  to  a  temperature 
of  105°  to  H0°F.  After  cooling,  the 
crates  are  removed  from  the  pit, 
placed  on  a  dolly,  and  pushed  by  hand 


to  the  labeling  and  casing  machines. 
Tomatoes 

Plant  L-2.  See  Plant  L-l  for 
description  of  thermal  processing, 
cooling  equipment,  and  manner  of 
loading  the  retort  and  cooling  the 
cans* 

Because  tomatoes  do  not  require 
temperatures  in  excess  of  the  boiling 
point  of  water,  the  cans  are  proc¬ 
essed  in  open  retorts.  The  plant  uses 
the  same  pressure  retort  for  tomato 
products  as  for  products  requiring 
temperatures  higher  than  the  boiling 
point  of  water.  When  tomatoes,  are 
thermal  processed,  however,  the  cover 
of  the  retort  is  not  closed  and  the 
product  is  cooked  in  boiling  water 
(212°F. )  for  1*0  minutes.  After  cook¬ 
ing,  the  crates  are  hoisted  from  the 
retort  and  lowered  into  the  cooling 
canal  where  the  cans  are  cooled  to 
about  125°F*  in  35  minutes. 

Plant  K-2.  The  crates  are  low¬ 
ered  into  the  retort  by  a  hoist. 
The  retort  is  the  same  as  the  one 
used  for  other  products.  However, 
the  cans  of  tomato  juice  are  not 
processed  under  pressure.  The  lid 
of  the  retort  ronains  open  and  the 
cans  are  cooked  in  boiling  water  for 
35  minutes.  The  retort  is  then 
flooded  with  cold  water  and  the  cans 
are  cooled  to  a  temperature  of  about 
100°  to  110OF. 

Plant  L-3*  See  plants  L-l  and 
L-2  fora  description  of  the  thermal 
processing  operation  and  layout. 

The  cans  of  tomato  juice  are 
cooked  in  open  retorts  at  212°F.  for 
15  minutes,  after  which  they  are 
cooled  for  about  35  minutes  to  reduce 
the  temperature  of  the  product  to 
about  125°F. 
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Table  9*  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  1951  —  Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

units 

age 

(years ) 

Capacity 

Sealing  operation 


H  .  . 

Sealing  machine,  model 

1*00  SF,  American  Can  Co . 

2 

300  cans 

per  minute 

I  .  . 

Clincher,  Continental  Can  Co,  .  •  • 

7 

10 

l£l*  cans 

per  minute 

Closing  machine  Continental 

7 

10 

15I|.  cans 

per  minute 

J  .  . 

Sealing  machine.  Continental 

Can  Co . .  .  . 

1 

a/) 

1*00  cans 

per  minute 

L-l  • 

Sealing  machine,  Angelus  69-P  .  .  • 

1 

8 

180  cans 

per  minute 

L-2  . 

Sealing  machine,  Angelus  No.  26  •  • 

1 

8 

75  cans 

per  minute 

0  .  . 

Sealing  machine,  American  Can  Co.  • 

1 

o/> 

(2/) 

S  .  . 

Sealing  machine.  Continental 

Can  Co . . . 

u 

(3/) 

Max. 250  cans 

per  minute 

0  .  . 

Sealing  machine,  model  PDS, 

Continental  Can  Co . 

1 

(V) 

30  cans 

per  minute 

Thermal  processing  operation 


H  .  . 

Retort,  Berlin  Chapman  ...... 

Cooling  canal  5>0  ,  single  width, 

15 

20 

2,100  lbs. 
per  hour 

Berlin  Chapman  .  .... 

1 

20 

(V) 

I  .  . 

Retort  .  ...... 

27 

25 

1*  crates 
per  operation 

J  .  . 

Hoist,  Hawkins  .....  . 

1 

(V) 

(V) 

Retort  . . . . 

11 

20 

1*  crates 
per  operation 

1/  Information  not  available. 
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Plant  K-3«  The  crates  are  placed 
in  the  retorts  by  a  hoist.  Steam- 
heated  water  is  then  admitted  to  the 
open  retort  and  the  cans  are  processed 
for  15  minutes  in  boiling  water*  The 
retort  is  then  flushed  with  cold  water 
and  the  cans  are  cooled  for  20  minutes 
to  a  temperature  of  100°  to  110°F.  The 
crates  are  removed  from  the  retort  by 
an  electric  hoist,  placed  on  a  hand 
truck,  and  moved  to  temporary  storage. 

Plant  W.  As  the  puree  is  hot- 
filled  into  No.  10  cans,  no  thermal 
processing  is  necessary. 

LABELING  AND  CASING 

The  details  of  the  labeling  and 
casing  operations  vary  among  canner¬ 
ies  and  directly  influence  the  level 
of  unit  man-hour  requiranents.  Some 
canneries  merely  case  the  unlabeled 
cans  of  the  product  and  store  than 
in  the  warehouse  until  the  peak  of 
the  canning  season  has  passed#  Other 
canneries  label  and  case  the  cans 
iirmediately  after  cooling#  In  some 
canneries  the  cans  are  labeled  auto¬ 
matically  and  cased  by  automatic  ma¬ 
chines  into  cartons  which  are  then 
glued  and  sealed  by  machine  and  con¬ 
veyed  to  storage  by  lift  trucks  or 
mechanical  conveyors.  Other  canner¬ 
ies  label  the  cans  automatically  and 
there  the  mechanization  ceases.  The 
cans  are  cased  by  hand  and  the  car¬ 
tons  are  glued  and  sealed  manually. 
However,  the  cartons  are  always  con¬ 
veyed  to  storage  by  some  type  of 
mechanical  device# 

Peas 

Plant  H.  After  passing  through 
the  cooling  canal,  the  crates  are 
hoisted  to  a  set  of  tram  rails  which 
carry  the  crates  to  a  hydraulic  crate 
unloader.  The  cans  enter  a  guided 
can  conveyor  belt  and  are  moved  to 
the  labeling  machine.  After  label¬ 


ing,  the  cans  enter  a  casing  machine 
and  are  packed  into  corrugated  card¬ 
board  cartons.  The  unsealed  cartons 
move  by  belt  conveyor  to  a  gluing 
and  compressing  machine  which  glues 
and  seals  the  carton#  The  cartons 
are  loaded  on  pallets  and  moved  to 
storage. 

Plant  I.  The  crates  are  hoisted 
from  the  cooling  canal  and  dumped 
onto  unscramblers — automatic  machines 
which  discharge  the  cans  in  an  upright 
position  on  a  conveyor  belt.  The 
cans  are  thus  moved  to  the  warehouse 
where  they  are  cased  without  label¬ 
ing.  The  boxes  of  peas  are  loaded 
on  cardboard  skids  and  stacked  in 
warehouse  by  a  fork  truck.  Very  few 
cans  are  labeled  during  the  packing 
season.  Most  of  the  labeling  is 
done  in  the  off-season.  The  cans 
cased  during  the  packing  season  are 
dumped  into  the  unscrarabler  which 
feeds  than  to  a  labeler  cable  line. 
The  cans  are  labeled  by  machine. 
From  the  labeler,  the  cans  roll  down 
a  gravity  track  to  the  boxing  machine# 
The  sealed  cartons  are  loaded  on 
pallets  Which  are  moved  to  storage 
by  a  fork  lift  truck# 

If  any  labeling  should  be  de¬ 
sired  during  the  packing  season, 
the  labeling  machine  is  introduced 
into  the  line  just  before  the  boxer 
machine# 

Plant  J.  The  unit  man-hour  re¬ 
quirements  as  shown  in  table  i;  are 
for  casing  only.  The  retort  crates 
are  taken  to  the  warehouse  and  dumped 
on  the  unscrambler.  The  unlabeled 
cans  are  cased  by  an  automatic  caser 
and  placed  in  storage.  When  a  sale 
of  canned  goods  is  made,  the  cartons 
are  removed  from  storage,  the  cans 
are  removed  from  the  carton,  labeled 
with  the  purchaser's  label,  and  re¬ 
packed  into  the  cartons. 
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Table  9*  Machinery  and  equipment  used  in  8  vegetable  processing  plants, 
U.  S.  A.,  1951  — Continued 


Number 

Average 

Plant 

Machinery  and  equipment 

of 

age 

Capacity 

units 

(years ) 

Thermal  processing  operation 

L-1,2 

L-3 

Retort,  Standard  Food 

Machinery  Corp.  .  . . .  . 

17 

15 

(1/) 

Hoist,  steam,  boom  type . 

1 

25 

1  Ton 

Hoist,  electric,  runs  on  track  •  . 

2 

5 

1/2  ton 

Cooling  tank,  75*  long,  (home-made). 

2 

15 

0  .  . 

Retort,  A,  K,  Robins  and  Co,, 

Food  Machinery  Corp, 

6 

(1/) 

Q/) 

S  .  . 

Retort  . 

3 

“U 

3  crates 
p&r  operation 

Hoist,  Robins-Myers,  electric 

chain  on  tram  rail  . 

2 

1 

1  1  ton 
1-V2  ton 

Cold  water  pit,  72"  x  1*2"  •  •  ,  , 

1 

5 

(1/) 

Labeling  and  casing  operation 


H  .  . 

Labeler,  Standard  Knapp, 

adjustable  labeler  ,.••••• 

1 

5 

700  cases 

Caser,  Standard  Knapp,  type  F,  ,  . 

1 

5 

per  hour 

700  cases 

I  .  . 

Unscrambler,  Standard  Knapp  ,  •  ,  , 

2 

17 

per  hour 

(3/) 

Labeler,  Standard  Knapp  . 

3 

(3/) 

(3/) 

Boxer,  Standard  Knapp  ,  . 

1 

15 

880  cases 

Top  sealer,  Standard  Knapp  ,  ,  ,  , 

1 

12 

per  hour 
1,200  cases 

Fork  truck,  Clark  ,  . 

2 

l* 

per  hour 

(V) 

J  .  . 

Caser,  Food  Machinery  Corp,  .  .  •  , 

1 

a/) 

1*80  cases 

L-1,2 

L-3 

Stacker,  Stevedore  Jr,  ...... 

1 

k 

per  hour 

(3/) 

Hand-operated  hydraulic  lift  truck 

2 

10 

(3 /) 

0  .  . 

Labeler,  Burt  Machinery  Co . 

1 

(3/) 

(1/) 

S  .  . 

Nu-way  automatic  labeling 

machine;  model  C-10  . 

1 

3 

200  cans 

Nu-way  casing  machine  . . 

1 

1 

per  minute 

10  cases 

per  minute 

1/  Information  not  available. 
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Plant  K-l,  After  cooling,  the 
cans  of  peas  are  stored  in  the  ware¬ 
house  to  be  graded  and  labeled  at  a 
later  date*  The  reported  unit  man¬ 
hour  requirements  of  this  plant  do 
not  include  labeling  time  for  the 
reported  production* 

Plant  L-l,  L-2,  and  L-3«  2/  The 
reported  unit  man-hour  requirements 
do  not  include  labeling  time*  As  the 
crates  come  from  the  cooling  tank, 
they  are  conveyed  to  the  warehouse 
where  the  cans  are  hand-packed  into 
cartons  and  transported  to  storage 
by  a  hand-operated  hydraulic  lift 
truck*  The  cartons  are  stacked  by  a 
case  stacker. 

Asparagus 

Plant  0*  Labeling  and  casing 
are  automatic  operations.  The  cans 
are  fed  to  the  labeling  machine* 
Workers  inspect  the  labeling  and 
remove  cans  with  defective  labels* 
The  labeled  cans  are  packed  into  car¬ 
tons  and  sealed  automatically.  The 
sealed  cartons  are  stacked  on  pallets 
and  moved  to  the  warehouse  by  a  lift 
truck. 

Plant  S*  The  cans  are  labeled 
and  cased  by  automatic  machines,  and 
the  cartons  are  placed  on  a  wooden 
pallet  which  is  transported  to  the 
warehouse  and  stacked  by  a  lift 
truck. 

Tomatoes 

Plant  K-2,  and  K-3»  Half  the 
products  are  labeled  and  cased  at 


the  time  of  production.  The  other 
half  are  cased  but  not  labeled  or 
sealed.  The  unsealed  cases  are  taken 
to  be  labeled  and  sealed  at  a  later 
date.  The  direct  unit  man-hour  re¬ 
quirements  in  table  6  are  for  the 
direct  storage  of  unlabeled  cans. 

When  cans  are  labeled  from  the 
line,  the  retort  crate  is  dumped  into 
the  unscrambler  which  feeds  the  cans 
to  a  conveyor  leading  to  the  labeling 
machine.  After  the  cans  are  labeled, 
they  move  on  an  elevator  belt  con¬ 
veyor  to  a  hand  operated  boxing 
machine.  The  cartons  move  through  a 
top  and  bottom  carton  sealer  and  onto 
a  roller  conveyor,  from  which  workers 
remove  them  and  stack  them  an  pallets 
which  are  transported  to  the  ware¬ 
house  and  stacked  by  a  lift  truck. 

Plant  W.  The  direct  unit  man¬ 
hour  requirement  is  for  casing  and 
storage  only.  Labeling  time  is  ex¬ 
cluded  because  cans  are  labeled  in 
the  slack  season  or  when  they  are 
shipped  to  purchasers. 

After  the  cans  have  cooled,  they 
are  cased  by  hand  and  the  cartons  are 
stacked  by  a  stacking  machine. 

Labeling  time  is  charged  at  the 
following  rates  established  on  actu¬ 
al  hours.  Time  does  not  include  any 
warehouse  handling  or  recasing:  to 
hand  label  Nos.  1  and  2  cans  takes 
respectively  0.0377  hours  per  dozen 
cans;  to  machine  label  Nos.  10  and 
1|6  cans  takes  0.2l*f>0  hours  per  dozen 
cans  for  each  size. 


2 /  L-2,  and  L-3  are  tomato  products. 
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PROCESSED  FOODS:  CANNED  VEGETABLES 

CHAPTER  III:  LABOR  AND  MANAGEMENT  POLICIES 


Labor  Background 

Workers’  earnings,  along  with 
the  earnings  of  other  groups  in  the 
United  States,  have  increased  in 
’’real”  as  well  as  in  monetary  terms 
as  a  result  of  almost  continuous  im¬ 
provements  in  productivity.  The 
Bureau  of  Labor  Statistics  estimated 
that  between  1909  and  19U7  the  aver¬ 
age  real  weekly  earnings  of  factory 
workers  doubled,  whereas  the  workweek 
declined  a  fifth*  These  substantial 
improvements  in  income  could  not 
have  been  achieved  except  for  in¬ 
creased  output  per  man-hour  of  work 
made  possible  by  a  constantly  im¬ 
proving  technology  of  production. 
Although  all  workers  have  benefited 
from  greater  productivity,  workers 
in  industries  with  strong  unions 
have  generally  been  in  the  forefront 
in  sharing  the  gains  from  increased 
productivity.  In  addition  to  higher 
pay  and  shorter  hours  per  week, 
workers  have  also  shared  the  returns 
from  greater  productivity  in  the 
form  of  ’’fringe  benefits,”  such  as 
paid  holidays,  vacations,  pensions, 
and  rest  periods. 

Despite  the  advantages  arising 
from  technological  change,  both  or¬ 
ganized  and  unorganized  labor  have 
on  many  occasions  in  the  past  re¬ 
sisted  the  introduction  of  new  meth¬ 
ods  or  machinery  because  of  the 
threat  of  unemployment.  Examples  of 
management  and  labor  working  to¬ 
gether  to  successfully  cope  with  the 
problem  are  given  toward  the  end  of 
this  chapter. 

I 


The  average  levels  of  income 
of  workers  in  U.  S.  factories  and  in 
the  canning  and  preserving  industry 
in  the  period  since  World  War  II  are 
shown  in  tables  11  and  12 .  (in  table 
10  an  attempt  is  made  to  eliminate 
confusion  arising  from  different 
currencies  by  showing  the  cost  of 
common  commodities  in  terms  of  min¬ 
utes  of  work  required  of  the  average 
factory  worker  for  their  purchase.) 

Average  hourly  earnings  in  the 
banning  and  preserving  industry  rose 
from  $1.0l*  in  19U7  to  $1.28  in  1951, 
an  increase  of  23  percent,  while  the 
average  wo rkwe  ek  increased  only  one- 
half  hour  (table  11).  During  the 
same  period,  the  Consumers'  Price 
Index  of  the  United  States  Bureau  of 
Labor  Statistics  rose  about  16  per¬ 
cent.  This  index  represents  changes 
in  the  prices  of  a  fixed  market 
basket  of  goods  and  services  pur¬ 
chased  by  moderate-income  families 
in  large  cities.  A  larger  increase 
in  wages  than  in  prices  paid  by  the 
average  employee  in  the  industry  en¬ 
abled  him  to  maintain  an  adequate 
level  of  living. 

The  employees  in  canning  and 
preserving  establishments  were  not 
able  to  attain  the  same  level  of 
earnings  as  that  of  the  average  man¬ 
ufacturing  establishment  worker.  If 
the  average  cannery  worker  living  in 
one  of  the  large  cities  of  the  United 
States  in  1951  purchased  the  com¬ 
ponent  goods  and  services  of  the 
Consumers'  Price  Ind>ex,  and  had  re¬ 
ceived  wage  increases  since  191*7 
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solely  on  the  basis  of  the  16-percent 
rise  in  the  cost  of  that  "market 
basket"  of  goods,  he  would  have  re¬ 
ceived  only  $1*8.  Oo  a  week.  Table  11 
shows,  however,  that  his  actual 
average  weekly  earnings  in  1951  were 
$5l#U2,  a  net  gain  in  his  real  earn¬ 
ings. 

Average  hours  aid  earnings  avail¬ 
able  for  seven  individual  canneries 
in  the  study  are  shown  in  table  12. 

Industry  Background 

The  first  commercial  cannery  in 
the  United  States  was  established  in 
New  York  City  in  1819.  The  following 
year  another  cannery  started  opera¬ 
tions  in  Boston,  Mass.  In  the  inter¬ 
val  between  l8i|0  and  i860  canneries 
were  established  in  Maine,  Maryland, 
Pennsylvania,  New  York,  and  Delaware, 
During  the  Civil  War,  heavy  demands 
for  canned  foods  for  the  Northern 
Armies  resulted  in  a  rapid  expansion 
of  the  number  of  plants  and  the 
volume  of  production.  In  the  years 
immediately  following  the  war,  the 
industry  continued  to  expand  as  a 
result  of  increasing  technology  and 
the  trend  of  the  population  from 
rural  to  urban  areas.  By  the  begin¬ 
ning  of  the  20th  century,  processing 
plants  had  been  established  all  over 
the  United  States. 

Both  World  War  I  and  II  exerted 
expanding  influences  on  the  canning 
industry.  Between  19U2  and  19U5,  the 
industry  produced  a  record  wartime 
pack  of  canned  foods  to  meet  mili¬ 
tary  and  civilian  demand. 

Today,  the  canning  industry  in 
the  United  States  is  a  billion  dol¬ 
lar  industry  with  canneries  in  U5  of 


the  U8  States  and  in  Alaska,  Puerto 
Rico,  and  the  Hawaiian  Islands. 

In  19i;7  there  were  2,265  estab¬ 
lishments  engaged  primarily  in  can¬ 
ning  fruits  and  vegetables,  fruit  and 
vegetable  juices  (including  soups), 
and  in  manufacturing  preserves,  jams, 
and  jellies.  These  establishments 
employed  an  average  of  135>97U  per¬ 
sons  of  which  121,916  were  production 
and  related  workers.  Of  these  2,265 
canneries,  1,63U  (72  percent) employed 
an  average  of  fewer  than  50  persons. 

According  to  the  preliminary 
1950  Annual  Survey  of  Manufactures, 
the  Canning  and  Preserving  (excluding 
Fish)  Industry  had  an  average  of 
129,199  employees  in  1950.  Of  this 
number  113,780  were  production  em¬ 
ployees  who  worked  213,893*000  man¬ 
hours  and  received  $237,991,000  in 
wages. 

The  highly  seasonal  fruit  and 
vegetable  canning  industry  does  not 
maintain  a  large  permanent  work  force. 
During  the  off  season,  plants  have 
small  crews  who  recondition  the  ma¬ 
chinery  and  perform  otter  maintenance 
work.  These  are  regular  employees 
and  are  primarily  men.  As  the  canning 
season  gets  under  way,  most  canneries 
recruit  a  seasonal  work  force  to 
supplement  the  small  permanent  force. 
In  many  areas  housewives  and  stu¬ 
dents  constitute  a  large  part  of 
this  seasonal  work  force.  Other 
sources  of  labor  supply  include  mi¬ 
grants  who  follow  the  harvests,  and 
persons  who  are  employed  in  other 
seasonal  occupations. 

Unions  in  the  Industry 

In  1951,  approximately  two-thirds 


of  the  production  workers  in  the 
Canning  and  Preserving  Fruits,  Vege¬ 
tables,  and  Sea  Foods  Industry  3 J 
were  unionized*  The  predominent 
unions  in  this  industry  classifica¬ 
tion  are:  International  Brotherhood 
of  Teamsters,  Chauffeurs,  Warehouse¬ 
men,  and  Helpers  of  America,  (AFL); 
Amalgamated  Meat  Cutters,  Butchers 
and  Workmen  of  North  America,  (AFL); 
Federal  labor  unions  with  local 
unions  directly  affiliated  with  AFL; 
and  the  United  Packinghouse  Workers 
of  America,  (CIO). 

"In  19l*3,  approximately  1*0  per¬ 
cent  of  the  more  than  200,000  workers 
employed  during  the  seasonal  peak  in 
the  canned  fruit  and  vegetable  in¬ 
dustry  were  covered  by  union  agree¬ 
ments.  "h/  Of  this  number  of  workers, 
approximately  75  percent  were  under 
agreements  with  locals  of  Federal 
labor  unions  directly  affiliated 
with  the  AFL;  20  percent  were  under 
agreement  with  the  United  Cannery, 
Agricultural,  Packing,  and  Allied 
Workers  of  America  (CIO);  and  the 
other  5  percent  were  under  agreements 
with  various  other  unions.  5/ 

Collective  bargaining  agreements 
in  the  United  States  range  from 
those  purely  local  in  scope  and  ne¬ 
gotiated  by  representatives  of  a 


local  union  with  individual  employ¬ 
ers,  to  collective  bargaining  agree¬ 
ments  which  are  national  in  scope 
affecting  an  entire  industry  and 
signed  by  the  national  representa¬ 
tives  of  organized  workers  and 
organized  employers.  Most  agreements 
covering  cannery  workers  are  local 
in  scope  and  are  negotiated  individ¬ 
ually  with  the  canneries.  There  are 
a  few  collective  bargaining  agree¬ 
ments  in  this  industry  which  are 
negotiated  on  an  area  basis;  but 
there  is  no  industry-wide  contract 
for  the  canning  industry. 

Fringe  Benefits  6/ 

Fringe  benefits  have  become  an 
important  part  of  both  collective 
bargaining  negotiations  and  the  per¬ 
sonnel  policies  of  many  establish¬ 
ments  whose  employees  are  not  union¬ 
ized.  Recent  surveys  made  by  the 
Bureau  of  Labor  Statistics  of  wages 
and  related  practices  of  selected 
canneries  in  the  areas  7/  around 
Baltimore,  Mcl.,  and  Los  Angeles, 
Calif,  show  that  in  the  Baltimore 
area  62  percent  of  the  plant  employ¬ 
ees  received  from  5  to  6  paid  holi¬ 
days  a  year,  and  slightly  more  than 
51*  percent  of  the  plant  employees 
were  in  establishments  having  insur¬ 
ance  or  retirement  pension  plans. 


3/  Standard  Industrial  Classification  Industry  number  is  203  and  it 
includes  the  following  Industries:  Canned  sea  foods  (S. I. C. 2031);  cured  fish 
(S.I.C.2032);  Canned  fruits,  vegetables,  soups,  preserves,  jams,  and  jellies 
(S.I.C.2033) ;  Dried  and  dehydrated  fruits  and  vegetables  (S. I. C. 2031*);  pickled 
fruits  and  vegetables,  vegetable  sauces  and  seasonings,  and  salad  dressings, 
(S.I.C.2035);  and  frozen  fruits,  vegetables,  and  sea  foods  (S.I.C.2037)» 

1*/  Union  Agreements  in  the  Canned  Fruit  and  Vegetable  Industry,  Bul¬ 
letin  No.  79by  U.  S.  Department  of  Labor,  Bureau  of  Labor  Statistics,  19l*l*. 
5/  Ibid. 

£_/  Includes  nonwage  benefits  such  as  paid  vacations,  holidays,  and 
pensions. 

2/  The  Baltimore  area  stucfcr  was  based  on  7  plants  anploying  1,983 
persons.  The  Los  Angeles  area  stucty-  covered  12  plants  employing  2,905  per¬ 
sons.  In  both  areas,  only  selected  canneries  with  21  or  more  workers  were 
studied. 


Table  IQ.  Amount  of  worktime  required  of  average  factory  worker  and  of 
average  cannery  worker  to  buy  selected  food  and  clothing  items, 
U.  S.  A,,  ±9h7 


Item 

Unit  of 

Factory  worker 

Cannery  worker 

measure 

Hours 

Minutes 

Hours 

Minutes 

Food 

Milk . 

1  liter 

_ 

9 

_ 

11 

Eggs . . 

1  dozen 

- 

3k 

- 

Uo 

Oranges  •••••••• 

1  dozen 

- 

21 

- 

25 

White  flour . . 

1  kilogram 

- 

11 

- 

13 

White  wheat  bread  ... 

1  kilogram 

- 

13 

- 

15 

Butter  ...  . 

1  kilogram 

1 

28 

1 

b$ 

Salt  pork  •  . 

1  kilogram 

- 

h9 

- 

58 

Potatoes  ••  . 

1  kilogram 

- 

7 

- 

8 

Coffee  ••••••••• 

Clothing 

1  kilogram 

51 

1 

1 

Men: 

Heavy  wool  suit  •  .  • 

1 

36 

U3 

k3 

38 

Work  shirt  •••••• 

1 

1 

19 

1 

3k 

Socks  •••••••• 

1  pair 

- 

16 

- 

19 

Street  shoes  . 

1  pair 

6 

32 

7 

h6 

Work  shoes  •••••• 

1  pair 

5 

56 

7 

3 

Women: 

Wool  coat  •••••• 

1 

17 

53 

21 

15 

Street  dress  . 

1 

8 

20 

9 

House  dress  ..... 
Rayon  and  nylon 

1 

2 

31 

2 

59 

stockings  •  •  •  •  • 

1  pair 

- 

53 

1 

3 

Street  shoes  •  •  •  •  • 

1  pair 

5 

26 

6 

_ 

27 

Paid  vacations  ranged  from  less 
than  1  week  for  employees  after  6 
months'  service  to  2  weeks  for  em¬ 
ployees  with  more  than  15  years# 
Approximately  75  percent  of  the  plant 
workers  having  more  than  1  year  and 
less  than  15  years'  service  received 
1-week's  paid  vacation  and  10.5 
percent  received  less  than  1  week# 
After  iS  years  of  service,  almost  75 
percent  of  the  plant  workers  received 


2-weeks*  paid  vacation  and  10.5  per¬ 
cent  received  less  than  1  week# 

In  the  Los  Angeles,  Calif,  area 
slightly  more  than  8l  percent  of  the 
plant  employees  received  either  3, 
6,  or  7  paid  holidays;  of  this  total 
55 #7  percent  received  7  paid  holi¬ 
days,  20.3  percent  received  6  holi¬ 
days  with  pay,  and  the  remaining  5*U 
percent  received  only  3#  Fifty-nine 


Table  11.  Average  weekly  hours  and  earnings  of  production  workers  in  the 
canning  and  preserving  industry,  and  all  manufacturing  indus¬ 
tries,  U.  S.  A.,  selected  years,  1909-51 


Item 

Year 

1951 

1950 

191*7 

1939 

1909 

Constaners'  Price  Index  1/ 

(1935-39-100)  . 

185.6 

171.9 

159.6 

99.1* 

(2/) 

Average  weekly  hours 

Canning  and  preserving 
industry  . 

1*0.2 

39.3 

39.7 

(2/) 

(2/) 

All  manufacturing 
industries  . 

1*0.7 

1*0.5 

Uo.U 

37.7 

5i.o 

Average  weekly  earnings 

Canning  and  preserving 
industry  •  •  •  •  •  . 

$51.1*2 

$1*6.81 

$1*1.33 

(2/) 

(2/) 

All  manufacturing 
industries  . 

61*.  88 

59.33 

1*9.97 

$23.86 

$9.31* 

Average  hourly  earnings 

Canning  and  preserving 
industry  .  .  . 

1.279 

1.191 

1.01*1 

(2/) 

(2/) 

All  manufacturing 
industries  . 

1.591* 

1.1*65 

1.237 

.633 

rr\ 

On 

1  H« 

1/  Consumers'  Price  Index  for  moderate-income  families  in  large  cities, 
U.  S. “bureau  of  Labor  Statistics* 

2/  Information  not  available. 


percent  of  the  plant  workers  were 
employed  in  establishments  having 
insurance  or  retirement  paision  plans 
for  their  employees. 

Paid  vacations  ranged  from  1  to 
2  weeks  depending  on  length  of  serv¬ 
ice.  After  1  year  88.7  percent  of 
the  plant  employees  received  1-week’s 
paid  vacation  and  6.5  percent  re¬ 
ceived  2  weeks.  After  2  years,  19*1 
percent  received  2  weeks  and  7h»h 
percent  received  1  week.  All  plant 
workers  having  more  than  5  years* 
service  received  paid  vacations. 
Approximately  69  percent  of  these 
workers  received  1  week  and  the  re¬ 
maining  31  percent  received  2  weeks. 


Table  13  presents  the  fringe 
benefits  received  by  anployees  of 
plants  H  and  K,  both  of  which  are 
partially  unionized.  In  plant  K, 
the  office  workers  are  nonunion, 
whereas  all  the  plant  workers,  with 
the  exception  of  supervisory  workers, 
belong  to  a  union.  These  employees 
are  affiliated  with  the  United  Steel 
Workers  Union,  (CIO).  At  plant  H, 
all.  regular  or  continuous  employees 
except  supervisory,  clerical,  office, 
time  stucty-,  seasonal,  agricultural, 
and  personnel  employees  and  heat 
tenders  and  guards  are  unionized  and 
affiliated  with  The  Cannery  Employees 
and  Food  Processors,  of  the  .Amalgam¬ 
ated  Meat  Cutters,  Butchers,  and 


Workmen  of  North  .America,  (AFL)« 

The  (Mission  from  table  lk  of 
data  on  the  other  canning  establish¬ 
ments  participating  in  this  study- 
does  not  necessarily  mean  that  the 
employees  in  these  establishments  do 
not  receive  various  fringe  benefits 
but  rather  that  these  data  were  not 
readily  available. 

Adjustments  to  Technological  Change 

Labor  and  management  in  the 
United  States  have  always  been  faced 
with  problems  arising  from  changes 
in  processes  and  the  introduction  of 
new  machinery.  The  problems  gener¬ 
ally  include  determination  of  earn¬ 
ings,  workloads,  work  schedules, 
displacement  of  special  skills  by 
new  machinery  and  methods,  and,  in 
some  cases,  actual  displac orient  of 
workers.  Over  the  past  25  years, 
with  the  more  rapid  growth  of  labor 
unions,  adjustments  and  solutions 
to  these  problems  have  been  reached 
in  many  instances  on  a  case-by-case 
basis  as  a  result  of  negotiations 
between  the  two  parties.  The  success 
of  the  solutions  and  adjustments  has 
depended  almost  entirely  on  the 
attitudes  and  procedures  with  which 
labor  and  management  approached  each 
Case  and  only  incidentally  on  the 
technical  details  of  the  change  it¬ 
self. 

Moreover,  negotiations  over  tech¬ 
nological  change  in  many  fields  of 
manufacturing  indicate  that  the  ex¬ 
perience  gained  rrom  a  case  in  one 
industry  is  applicable  to  problems 
of  change  in  other  industries.  Con¬ 


sequently,  the  methods  and  ideas 
developed  in  negotiations  over  tech¬ 
nological  change  are  used  in  many 
industries  in  addition  to  the  one  in 
which  a  problem  first  appeared.  Tech¬ 
nical  details  concerning  machines, 
processes,  and  conditions  of  employ¬ 
ment  still  require  agreement  on  a 
case  basis  within  the  framework  of 
ideas  and  methods  handed  down  from 
past  experience. 

The  examples  of  adjustment  to 
technological  change  that  follow  have 
been  selected  because  of  the  tech¬ 
niques  and  procedures  they  illustratq 
without  regard  to  the  industry  in 
which  they  occurred. 

Example  A  8/ 

The  union  has  not  challenged 
management’s  right  to  introduce  new 
machinery  or  methods  or  to  set  the 
speed  of  work,  in  part  because  the 
stability  of  onployment  and  the  gradual 
expansion  of  the  industry  have  not 
threatened  the  security  of  the  indi¬ 
vidual  worker.  At  the  same  time, 
most  of  the  improvements  have  made 
the  work  easier  and,  because  of  in¬ 
creased  mechanization,  some  have 
resulted  in  higher  job  rates  under  a 
job  evaluation  program  which  places 
emphasis  on  responsibility.  Manage¬ 
ment  has  also  retained  the  right  to 
hire,  partly  because  the  slow  inflow 
of  new  workers  has  constituted  no 
threat  to  the  unions.  Nor  have  the 
unions  sought  to  represent  the  fore¬ 
men,  partly  because  the  foremen  were 
no  threat  to  the  unions  because  of 
the  generally  favorable  attitude  of 
management  toward  the  unions. 


ft/  Abstracted  from  Case  Study  No,  1,  Crown  Zellerbach  Coip,  and  the 
Pacific  Coast  Pulp  and  Paper  Industry;  Causes  of  Industrial  Peace,  National 
Planning  Association© 
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Table  12*  Average  weekly  hours  and 
earnings  of  workers  in  f 
selected  canning  and  pre¬ 
serving  establishments, 
U.  S.  A.,  1?£L 


Plant 

Average 

weekly 

hours 

Average 

hourly 

earnings 

A . 

3lw2 

$0,839 

B . 

1*5.0 

.987 

D . 

la. 8 

.881* 

I . 

37.8 

1.160 

J . 

26.2 

.951 

K . 

UU.o 

1.21*2 

L . 

1*0.0 

.865 

Example  B  %/ 

Steelworkers,  in  common  with  all 
other  Americans,  naturally  welcome 
increasing  labor  productivity,  if 
only  because  they  realize  that  it 
augments  the  fund  from  which  higher 
living  standards  may  be  realized. 
Yet  increasing  labor  productivity, 
whether  reflecting  technological  im¬ 
provements  or  more  effective  human 
teamwork,  also  arouses  the  worker's 
natural  fear  of  demotion  or  displace¬ 
ment,  The  steel  industry  has  not 
yet  solved  this  long-standing  human 
problan  or  even  approached  it  as 
broadly  as  has  the  automobile  indus¬ 
try  in  the  General  Motors  contract 
of  1950. 


Nevertheless,  both  management 
and  union  leaders  at  Minnequa  are 
making  a  sincere  effort  to  minimize 
the  adverse  effects  on  workers  of 
introducing  modernized  and  improved 
mechanical  and  human  teamwork  proc¬ 
essed*  This  is  reflected  in  the 
care  with  which  incentives  arrange¬ 
ments  and  seniority  problems  were 
handled  when  a  new  Morgan  rod  mill 
was  installed  at  the  Minnequa  plant 

in  19119*20/  The  same  case  illustrates 
the  painstaking  attention  which  is 
given  to  the  classification  of  jobs 
involving  new  processes.  Techno¬ 
logical  displacement  was  handled  by 
the  parties  in  conformance  with  a 
subsection  of  the  contract's  senior¬ 
ity  clause,  which  outlines  a  pro¬ 
cedure  of  mutuality  in  the  instance 
of  interplant  transfers  required  by 
additions  of  new  plants  and  discon¬ 
tinuance  of  other  plants. 

After  the  new  mill  was  put  into 
operation  following  the  voluntary 
shift  of  workers  from  the  old  rod 
mill,  unexpected  problems  had  to  be 
resolved,  and  these  were  still  being 
straightened  out  8  months  after  in¬ 
stallations  had  been  completed.  The 
mill  not  only  ran  at  partial  capacity 
for  some  time,  but  also  job  classifi¬ 
cations  were  tentative,  and  incen¬ 
tive  standards  were  temporarily  held 
in  abeyance,  with  retroactive  pay  to 
be  based  on  production  records  from 
the  time  the  mill  started. 

The  union  accepted  the  company's 
tentative  job  classifications  with 
the  understanding  that  time  would  be 
allowed  for  workers  to  become  fully 
acquainted  with  their  work.  This 
involved  no  demotions,  but  take-home 


2/  Abstracted  from  Case  Study  No,  9,  Minnequa  Plant  of  Colorado  Fuel 
and  Iron  Corporation  and  two  locals  of  United  Steelworkers  of  America;  Causes 
of  Industrial  Peace,  National  Planning  Association. 

Ibid.  See  discussion  in  chapter  V,  p.  50o 
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pay  was  decreased  in  those  instances 
where  incentive  earnings,  temporarily 
held  in  abeyance,  would  have  exceeded 
hourly  rates.  This  was  offset  to  some 
extent  when  the  10-hour  shifts  were 
adopted,  with  the  contract  providing 
for  overtime  premiums  for  work  in 
excess  of  8  hours. 

In  approaching  the  comprehen¬ 
sive  task  of  establishing  job  classi¬ 
fications  for  the  new  mill,  the 
initial  step  of  management  and  the 
union  was  to  reach  agreement  on  job 
descriptions.  Then  followed  a  re¬ 
examination  of  the  company’s  tenta¬ 
tive  classifications  in  the  light  of 
the  agreed-upon  job  descriptions. 
Based  on  the  30  labor  grades  estab¬ 
lished  by  the  national  committee 
studying  wage  inequities,  a  method 
of  pooled  judgment  was  applied  in  an 
attempt  to  classify  the  jobs,  as 
mutually  defined,  into  corresponding 
labor  grades.  Although  the  contract 
provides  that  in  cases  of  disagree¬ 
ment  the  company  may  proceed  unilat¬ 
erally,  subject  to  later  appeals 
through  the  grievance  procedure, 
every  effort  was  made  to  reach  agree¬ 
ment  by  this  method  of  pooled  judg¬ 
ment  which  drew  op  practices  in 
comparable  situations  in  other  plants 
and  in  the  industry  generally.  Of 
23  classifications  discussed  in 
April  1950,  10  were  accepted  by  the 

union  without  dispute,  the  company 
made  concessions  on  7>  and  the  union 
provisionally  withdrew  objections  on 
the  remaining  6.  The  outcome  was 
that  many  workers  were  upgraded, 
owing  to  the  fact  that  some  jobs 
which  were  reclassified  affected 
relatively  large  concentrations  of 
workers.  An  example  was  the  flying 
shear  job,  which  was  raised  from 
labor  grade  9  to  labor  grade  10  in  a 
mutual  attempt  to  harmonize  the  new 
rod-mill,  rates  with  rates  generally 
paid  for  like  or  similar  work.  In 


all  of  this  processing  the  union  did 
not  waive  its  contractual  right  for 
reconsideration  in  the  light  of  fur¬ 
ther  information  or  living  experience. 

Certainly,  management  in  pulp 
and  paper  no  longer  enjoys  unre¬ 
stricted  powers.  It  has  yielded  its 
traditional  rights  chiefly  in  those 
fields  now  generally  conceded  to  be 
subject  to  collective  bargaining: 
wages,  hours,  vacations,  and  the  like. 
Only  in  the  joint  safety  program  has 
it  gone  beyond  the  customary  bounda¬ 
ries.  Management  has  retained  the 
essential  right  to  direct,  and  the 
necessary  powers  to  operate  effi¬ 
ciently  -  the  right  to  hire,  to  dis¬ 
charge  for  cause,  to  promote  partly 
on  the  basis  of  efficiency,  to  change 
methods  and  machines,  to  set  output 
standards,  to  exercise  sole  control 
over  foremen,  and  to  have  work  pro¬ 
ceed  without  interruption.  At  the 
same  time,  consultation  with  the 
unions  has  been  widely  practiced  and 
management  has  discussed  many  prob¬ 
lems  with  than  on  which  it  has  the 
sole  discretion  to  make  decisions. 
Almost  without  exception,  plant  mana¬ 
gers  assert  that  time  spent  in  con¬ 
ference  with  union  representatives 
is  not  a  grudging  concession  but  a 
real  investment  paying  steady  divi¬ 
dends. 

If  sovereignty  of  management 
means  retaining  those  powers  essen¬ 
tial  to  the  achievement  of  quantity 
and  quality  of  production,  then 
little,  if  any,  real  impairment  of 
it  has  taken  place. 

Essentially  the  same  mutuality 
exists  at  Minnequa  in  the  classi¬ 
fication  of  new  jobs  as  in  the  re¬ 
classification  of  old  jobs  affected 
by  technological  change  or  organi¬ 
zational  flow  changes.  In  all  such 
proceedings  the  compary ' s  position 
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Table  13*  Welfare  benefits  of  production  workers  in  2  selected  food  proc¬ 
essing  plants,  U.  S.  A.,  1951 


Item 

Plant  H 

Plant  K 

Years  of  service  required  for  paid  vacations  of 

1  week . . . 

1 

(A/) 

2  weeks . 

5 

(3/) 

3  weeks . . . 

15 

(2/) 

Number  of  paid  holidays  per  year  .  . . 

2 

0 

Number  of  days  paid  sick  leave  per  year . . 

(2/) 

0 

Pension  and  insurance  paid  by 

Employer  .  . 

□/) 

Q/) 

Employer  and  worker . 

(3/) 

(3/) 

Shift  differential  (amount)  U/ 

2nd  shift . “ . 

(3/) 

$0.05/hr. 

3rd  shift  ...  . 

(3/) 

$0. 05/hr. 

Rate  of  pay  for  work  for 

Saturday . 

(3/) 

1.0 

Sunday . 

£/  1.5 

1.0 

Holiday  . 

1.5 

1.0 

Overtime  6/  . 

1.5 

1.5 

3/  Employees  with  from  1  to  3  years  of  service  receive  a  paid  vacation 
of  5  days*  Employees  with  1  year  of  service,  however,  are  paid  at  the  rate 
of  1*8  x  straight  hourly  time,  whereas  employees  with  3  years  of  service  are 
paid  at  the  rate  of  S>6  x  straight  hourly  time*  Employees  with  1*  years  of  serv¬ 
ice  have  10  days  and  receive  pay  at  the  rate  of  96  x  straight  time. 

2/  Employees  with  2  to  ll*  years  of  continuous  service  receive  up  to  1* 
weeks  and  are  paid  at  the  rate  of  one  quarter  of  the  average  basic  rate. 
Employees  with  15  or  more  years  of  continuous  service  receive  up  to  2  weeks 
and  are  paid  at  the  rate  of  half  the  average  basic  rate. 

3 /  Information  not  available* 

11/  Shift  differential  refers  to  additional  remuneration  paid  in  cents 
per  hour. 

£/  If  the  employee  is  required  to  work  regularly  on  Sundays,  he  is 
allowed  another  day  off  in  lieu  of  Sunday. 

6/  Overtime  is  rate  of  pay  for  work  after  1*0  hours  a  week  and  8  hours 
a  dayT 
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is  based  on  data  prepared  by  the  in¬ 
dustrial  engineering  staff*  The  union 
in  its  turn  acts  directly  through  its 
committee  on  wage  inequities  rather 
than  indirectly  through  the  grievance 
procedure.  Sometimes  the  advice  of 
the  United  Steelworkers’  wage  experts 
is  also  sought.  Thus,  both  union  and 
management  handle  the  difficult  job 
of  dealing  with  ever-cnanging  job 
content  on  a  high  factual  level. 

This  is  along  step  forward  from 
the  old  days  in  the  steel  mills,  with 
their  scattered  wage  rates.  Today 


the  industry  has  a  simplified,  under¬ 
standable,  and  comprehensive  wage 
structure  based  on  mutual  agreement. 
This  wage  structure  is  by  no  means 
rigid,  for  it  serves  only  as  a  guide 
to  the  classification  of  particular 
local  jobs.  Nor  is  it  a  static  wage 
structure,  for  the  parties  in  their 
joint  wage  inequity  committees  have 
the  means  of  keeping  abreast  of 
changes  as  they  occur.  The  existence 
of  a  guiding  wage  structure  and  of 
arrangements  for  applying  it  to 
changing  conditions  is  a  major  con¬ 
tribution  to  industrial  peace. 
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Case  Study  Data  on 

Productivity  and  Factory  Performance 

PROCESSED  FOODS:  CANNED  VEGETABLES 

APPENDIX  I:  SUPPLEMENTARY  INFORMATION 


Number  and  Concentration  of  Food 
Pro c  e s  si ng  E s tabli shments 


In  19^7,  ?,?65>  establishments  were  engaged 

primarily  in  canning  fruits  ana  vegeuauues, 
fruit  and  vegetable  juices  (including  soup),  and 
in  manufacturing  preserves,  jams,  and  jellies. 
These  establishments  employed  an  average  of 
13^,97h  persons  for  the  year  and  packed  products 
at  $l,6l|0,75>li,000. 

The  heaviest  concentrations  of  establish¬ 
ments  are  in  four  regions.  Arranged  in  descend¬ 
ing  order  of  the  number  of  establishments  in 
each,  the  regions  are  Bast  North  Central,  South 
Atlantic,  Pacific,  and  Middle  Atlantic.  In 
these  four  regions  combined  there  are  approxi¬ 
mately  73  percent  of  all  firms  in  the  industry; 
in  19h7,  these  firms  packed  products  valued  at 
$l,li39,672,000  (approximately  88  percent  of  the 
value  of  the  total  pack),.  In  the  Pacific  region, 
products  packed  in  the  Sroate  of  California  alone 
were  valued  at  approximately  ^393,lih5,000,  which 
was  more  than  the  value  of  the  total  pack  of  any 
other  region. 
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Table  la*  General  statistics  for  the  canning.  and_preserving_industiy,  1/ 
U.  S.  A.,  19U7 

(Money  figures  and  man-hours  in  thousands) 


Item 

19ltf 

Number  of  establishments  .....  .  ••••••• 

2,265 

All  employees: 

Number  (average  for  the  year).  .....  .  • 

135,97^ 

Salaries  and  wages  (total)  . 

$288,41*3 

Production  and  related  workers: 

Number  (average  for  the  year)  . 

121,916 

Man-hours  (total)  «•••••••  . 

21*3,1*21* 

Wages  (total)  ••••...  . 

$231*,  886 

Value  of  production  . 

$1,61*0,751* 

Expenditures  for  new  plant  and  equipment . . 

*77,888 

1/  Canning  and  Preserving  (includes  Standard  Industrial  Classification 
No.  2033,  Canned  Fruits,  Vegetables,  and  Soups:  Preserves,  Jams,  and  Jellies, 
and  part  of  No.  20l£,  Poultry  and  Small  Game  Dressing  and  Packing,  Wholesale.), 
excludes  Fish.  This  industry  comprises  establishments  primarily  engaged  in 
canning  fruits  and  vegetables,  and  fruit  and  vegetable  juices  (including 
soups),  and  in  manufacturing  preserves,  jams,  and  jellies.  Important  products 
of  the  industry  include  canned  vegetables  (including  canned  baked  beans .and 
tomato  cocktail);  fruit  and  vegetable  juices  (canned,  bottled,  and  in  bulk); 
canned  spaghetti;  canned  soups  (except  sea  foods-Industry  2031);  canned 
poultry  products;  canned  fruits  (including  fruit  salad  and  fruit  cocktail); 
and  preserves,  jams,  jellies,  fruit  butters,  and  maraschino  cherries. 

Source:  United  States  Department  of  Commerce,  Bureau  of  the  Census, 

19 1*9. 
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Table  Jb.  Selected  general  statistics  for  the  canning  and  preserving  indus- 
tiy,  1 /  by  size  of  establishment,  U,  S.  A.,  19hl 


(Money  figures  in  thousands  of  dollars) 


Item 

Number  of 
establishments 

Number  of  employees 
(average  for  the 
year) 

Value  added  by 
manufacturer  2j 

Total 

2,265 

135, 9? it 

1609,939 

Establishments  with 
an  average  of  1-h 

573 

employees  . 

250 

1,909 

£-9  employees  . 

295 

2,001 

6,391 

10-19  employees  ,  •  .  . 

1(82 

6,803 

22,0it  5 

20-li9  employees  •  •  ,  , 

607 

19,158 

61,962 

50-99  employees  .  .  .  . 

319 

21,973 

82,1i07 

100-21#  employees  .  .  , 

215 

32,070 

3li7,6l5 

25 0— lj.99  employees  ,  .  . 

70 

2lt,057 

119,687 

500-999  employees  *  .  , 

a 

13,311 

71,171 

1000-2, 1*99  employees  . 

3 

3,707 

15,708 

2500  employees  and 

over . 

3 

12,321 

78,Oiilt 

1/  Excluding  fish, 

1 y  Value  of  production,  less  cost  of  ^material,  fuel,  electricity,  and 
contract  work. 

Source:  United  States  Department  of  Commerce,  Bureau  of  the  Census,  19li9. 


Table  Ic.  Data  on  cans  commonly  used  in  canning  vegetables 


Can  name  1  / 

Dimensions  2j 

Capacity  3/ 
(ounces) 

Number  per  case 

6Z . 

202  x  308 

6.08 

b8 

8Z  Short  . 

211  x  300 

7.93 

b8 

8Z  Tall  . 

211  x  30U 

8.68 

b8 

No.  1  (Picnic)  . 

211  x  b00 

10.91 

b8 

No.  211  Cylinder  .... 

211  x  bib 

13.56 

b8 

No.  300  . 

300  x  b07 

15.  2? 

b8 

No.  300  Cylinder  .... 

300  x  509 

19.1 

b8 

No.  1  Tall  . 

301  x  bll 

16.70 

U8 

No.  303  . 

303  x  b06 

16.88 

2b 

No.  303  Cylinder  .... 

303  X  509 

21.86 

2b 

No.  2  Vacuum  •••••• 

307  X  306 

111.  71 

2b 

No.  2 . 

307  X  ii09 

20.55 

2b 

Jumbo . .  • 

307  X  £L0 

25.8 

2b 

No.  2  Cylinder  ..... 

307  X  $12 

26.  b 

2b 

No.  2-1/2  . 

b01  x  bll 

29.79 

2b 

No.  3  Vacuum . 

ItOlt  x  307 

23.9 

12 

No.  3  Cylinder  . 

bob  x  700 

51.7 

12 

No.  10  . 

603  x  700 

109.  Ii3 

6 

1/  Names  used  by  Committee  on  Simplification  of  Containers. 

~2j  The  can  size  designation  used  in  the  industry  is  derived  from  the 
nominal  dimensions.  The  first  digit  represents  inches,  the  next  two  the 
extra  fraction  expressed  as  sixteenths  of  an  inch.  The  diameter  is  cited 
first,  followed  by  the  height. 

3/  Total  capacity  in  avoirdupois  ounces  of  water  at  68°  F. 

Source:  National  Canners  Association. 
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Table  Id.  Green  pea  pack  by  all  size  cases,  U.  S.  A.,  1951 


Can  name 

Cans  per  case 

Number  of  cases 

Total 

37,837,387 

No.  2 . 

2k 

1,1*1*0,01*1 

8Z  . . .  . 

U8 

3,51*3,71*1 

No.  1  (Picnic)  . 

U8 

1,026,91*2 

No.  303  . 

2k 

27,180,91*9 

No.  10  . 

Miscellaneous  tin  and  glass  •  .  . 

6 

1*,1*71*,955 

170,' 1 59 

Source:  National  Canners  Association. 


Table  le.  Asparagus  pack  by  all  size  cases,  U.  S.  A. ,  1951 


Can  name 


Number  of  cases 


Total 


1*,  969,051* 
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Table  If.  Tomato  pack  by  all  size  cases,  U.  S.  A.,  1951 


Can  name 

Cans  per  case 

Number  of  cases 

Total 

27,672,3 99 

No. 

2h 

13,125,598 

8z 

1  (Picnic)  . 

1*8 

150,368 

No. 

1*8 

1,035,1*79 

No. 

303  . 

2k 

2,169,21(1 

No. 

2-1/2  . 

2k 

5,57U, 873 

No. 

10 . 

6 

5,250,151 

Miscellaneous  tin  and  glass  .  .  . 

366,689 

Source:  National  Canners  Association* 


Table  Ig.  Tomato  pulp  pack  by  all  size  cases,.  U.  S*  A.,  1953 


Can  name 


Number  of  cases 


Total 


5,881,030 
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Table  3h«  Tomato  juice  pack  1/  by  all  size  cases,  U.  S,  A.,  1951 


Can  name 

Cans  per  case 

Number  of  cases 

Total 

31,625,531* 

Individual  5-6  oz . 

U8 

2,916,969 

8Z . 

U8 

587,661 

No.  1  (Picnic)  . 

1*8 

19,1*61 

No.  211  Cylinder . . 

1*8 

1,199,856 

No.  300  . 

h  8 

61*8,81*5 

No,  1  tall  . . . 

1*8 

292,099 

No.  303  Cylinder  ....... 

2k 

1*23,187 

No.  2 . 

6,066,927 

No .  3  Cyli  nder  . . 

12 

16 ,66k, 296 

No.  10  . 

6 

1,333,920 

Miscellaneous  tin  and  glass  .  . 

1,1*72,313 

1/  Includes  tomato  juice  cocktail. 
Sources  National  Canners  Association. 
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Case  Study  Data  on 

Productivity  and  Factory  Performance 

PROCESSED  FOODS:  CANNED  VEGETABLES 


APPENDIX  H:  DATA  COLLECTION 


Field  agents  of  the  Bureau  made  personal 
visits  to  the  plants  covered  in  this  report. 
At  each  plant  visited  the  questionnaire  that 
follows  was  filled  out  for  each  type  vegetable 
processed.  Actual  figures  from  the  plant* s 
records  were  used  and  officials  of  the  plant 
answered  the  questions. 

The  questionnaire  was  specially  designed 
for  this  report.  The  actual  questionnaire 
had  more  space  allowed  for  the  answers  to 
questions.  To  conserve  space  in  this  report, 
the  space  allotted  for  answers  is  only  indi¬ 
cated.  Agents  were  encouraged  to  use  addi¬ 
tional  paper  to  record  as  much  information  as 
possible. 

It  was  not  possible  to  get  usable  answers 
to  all  the  questions  from  all  the  plants. 
All  useful  information  received  was  included 
in  this  report. 
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Budget  Bureau  No. 
Approval  Expires 

UNITED  STATES  DEPARTMENT  OF  LABOR 
Bureau  of  Labor  Statistics 
Washington  25,  D.  C. 

CONFIDENTIAL 

PRODUCTIVITY  AND  FACTORY  PERFORMANCE 
PROCESSED  FOODS 

Plant  name _ Address _ 

Parent  Company  Address 

Name  of  officials  interviewed:  (Cross  out  ^Co."  or  "Plant" ) 

(Co.)  (Plant)  Title 

(Co.)  (Plant)  Title 

(Co.)  ( Plant )  Title 

The  data  submitted  on  this  schedule  will  be  seen  only  by  sworn  employees  of 
the  Bureau  of  Labor  Statistics.  The  data  will  not  be  available  in  any  form 
which  permits  identification  with  any  specific  company,  without  written  per¬ 
mission. 

Survey  made  by  Date _ 

PART  I.  REPORTED  PRODUCT  DATA 
A.  SPECIFICATIONS 

1*  Reported  product: 

a.  Enter  the  name  and  description  of  reported  product _ 

b.  Type  of  container:  Can _ Glass _ Size _ Number  per  case _ 

2.  Reported  period: 

Select  a  one-week  period  in  which  production  of  the  reported  product 
was  at  a  high  level.  Period  begins _ and  ends _ 

B.  PRODUCTION  AND  MAN-HOURS 

1.  Total  production  during  reported  period  of  reported  product 
dozens  of  cans  (or  glasses)  (Specify  if  other  unit) 

2.  Man-hours : 

a.  Actual  factory  man-hours  on  reported  production  during  the  reported 

period:  Total _ Direct _ Indirect _ _ 

b.  List  the  labor  accounts  included  in  the  above  direct  and  indirect 
man-hour  figures. 


Direct  Labor  Accounts  :  Hours  :  Indirect  Labor  Accounts  :  Hours 

_ : _ :  _ ; 

c.  Describe  the  source  and  procedure  whereby  the  preceding  man-hour 
figures  were  obtained. 


B.L.S.  No.  226U 
In  Ref.  No.  801 
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FACTORY  OPERATIONS  AND  MACHINERY  FOR  REPORTED  ERODUCT 
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3.  Materials  handling  for  reported  product:  General  description  (fr>r 
"aspects  not  covered  in  Part  IC): 

D.  PRODUCTION  SCHEDULING  AND  CONTROL 

1.  Production  scheduling; 

a. .  Approximate  time  required  to  attain  line  capacity  (Time  from  the 

beginning  of  the  first  operation  through  thermal  processing) _ 

b.  Describe  extent  and  frequency  of  interruptions  to  production  of  re¬ 

ported  product  due  to  normal  repairs  and  cleaning  of  machinery 

2.  Production  control: 

Briefly  describe  how  production  is  planned,  scheduled  and  controlled. 
(This  includes  all  methods  and  procedures  used  to  insure  continuous  and 
efficient  operations  to  attain  optimum  production  per  man-hour.)  Secure 
illustrative  material  such  as  scheduling  forms,  operations,  tickets, 
etc . 

3.  Plant  layout:  Briefly  describe.  (Obtain  diagram  if  possible) _ 

li.  Describe  any  major  changes  that  have  been  made  in  equipment  for  reported 
product  since  

5>.  Inspection  of  reported  product i 

a.  Does  this  plant  have  a  statistical  quality  control  system?  Yes  _ 

No _ .  If  yes,  describe _ _ ” 

b.  Other  types  of  inspection  systems:  Describe _ 

c.  Rejects:  Percent  of  total  production  .  Describe  procedure 

for  handling  rejects _ 

Inventory  practices: 

If  plant  has  refrigerator  storage  facilities  for  raw  materials  used  to 
produce  the  reported  product  indicate  the  following? 

a.  Size  in  cubic  feet _ 

b.  Stock  of  raw  materials  for  how  many  days  of  production  is  kept  on 

hand _ ? 

PART  II.  GENERAL  DATA 
A.  PLANT  INFORMATION 

1.  Size  of  firms: 

a.  Total  number  of  different  products  produced  in  this  plant  during  the 

past  year  (Do  not  include  size  or  style  variations  of  the  same 

product  in  WIl'S"  number ) 

b.  Number  of  separate  plants  directxy  operated  by  this  company _ 
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2.  Plant  buildings 


Name  and  Use  of  :  Sq.  ft,  by  Floor  :  Age  :  Type  of  Constructions  and 
Building  :  1  :  2  :  3  !  :  Special  Features 


3#  Engineering  and  research: 

a.  Check  whether  this  plant  has  a  special  department  to  conduct  re¬ 
search  for  improvement  of  the  following  and  if  so,  enter  the  number 
Employed  in  each. 


I  Yes  :  No  :  No.  employed 

(1) 

Plant  layout  :  :  : 

(2) 

Production  methods  :  j  : 

(3) 

Cost  analysis  .  •  : 

(U) 

Product  improvement  •  t  s 

b.  If  yes,  briefly  describe  the  nature  of  their  activities,  and 

illustrate  how  they  have  affected  unit  man-hours  during  the  last 
five  years _ _ 

c.  If  no,  are  these  services  obtained  from  outside  sources?  Yes _ 

N°  .  -  If  yes  describe 

U.  Describe  other  factors  or  developments  which  contributed  to  increased 
productivity  in  this  plant  during  the  past  five  years _ 

S>.  Employment  in  the  entire  plant  during  the  reported  period  (IA  2): 


Type  of  Labor  •  No< 

a.  Total  plant  employment  • 

b.  Factory  direct  labor 

(Specify  labor  accounts)  : 

Type  of  Labor  ;  No. 

c.  Factory  indirect  labor  : 

(1)  Foremen  (Foreladies) 

• 

• 

(1)  : 

(2)  Maintenance  men  : 

(2)  S 

(3)  Watchmen  : 

(3) 

(1*)  Other  (specify)  t 

(U) 

(5)  : 

(5) 

(6)  : 

(6) 

(7)  : 

(7) 

Total  indirect  labor  • 

Total  direct  labor 

d.  Office  employees  : 
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The  19*4-7  Interindustry  Relations  Study 


The  Study  of  Interindustry  Relations  for  19*4-7  is  a 
comprehensive  analysis  of  the  transactions  relationships  among 
the  separate  industries  of  the  United  States  in  that  year.  For 
purposes  of  this  study,  the  United  States  economy  was  subdivid¬ 
ed  into  about  500  separate  sectors  or  activities,  the  majority 
of  which  correspond  with  conventional  industry  classifications. 
A  detailed  statistical  analysis  was  carried  out  for  each  sector 
of  the  purchases  from  and  sales  to  all  sectors  in  19*4-7 >  and  the 
results  were  reconciled  within  a  general  framework  of  national 
production  and  consumption  data. 

This  study  was  made  as  a  part  of  a  continuing  inter¬ 
agency  program  directed  primarily  toward  the  improvement  of  in¬ 
dustrial  mobilization  analysis.  It  was  financed  Jointly  by  the 
United  States  Air  Force,  the  National  Security  Resources  Board, 
and  the  United  States  Department  of  Labor .The  study  was  carried 
on  for  several  years  by  the  Division  of  Interindustry  Economics 
of  the  Bureau  of  Labor  Statistics,  U.  S.  Department  of  Labor, 
under  the  general  direction  of  W.  Duane  Evans,  Chief  of  the  Di¬ 
vision,  and  Marvin  Hoffenberg,  Assistant  Chief.  Jack  Alterman, 
Sidney  A.  Jaffe,  Philip  M.  Ritz,  and  (for  a  shorter  period)  Sam 
H.  Schurr  were  responsible  for  major  parts  of  the  study.  Impor¬ 
tant  contributions  were  made  by  many  members  of  the  staff. 

The  funds  assigned  to  this  project  were  intended  to 
provide  information  needed  for  industrial  mobilization  applica¬ 
tions.  However, be cause  the  methodology  and  results  of  the  study 
are  of  wider  interest,  the  Bureau  of  Labor  Statistics  is  under¬ 
taking  with  limited  resources  some  documentation  of  the  study 
for  general  use. 

These  plans  include  general  statements  on  concepts 
and  procedures  applicable  to  the  entire  study;  .  methodological 
reports  referring  to  major  economic  areas  such  as  manufacturing, 
mining,  and  agriculture;  and  detailed  reports  for  specific  sec¬ 
tors  or  industries  giving  the  basic  statistical  findings  of  the 
study. 

The  accompanying  report  describes  the  concepts  and 
procedures  generally  applicable  to  all  areas  encompassed  by  the 
study  and  includes  a  description  of  data  sources  and  estimating 
techniques  common  to  a  majority  of  the  sectors. 
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The  detail  of  the  BLS  interindustry  classification 
by  relationship  with  the  Census  of  Manufactures  and  with  the 
Standard  Industrial  Classification  has  been  published  by  the 
Bureau  of  Labor  Statistics  and  is  available  upon  request. 
This  classification  listing  includes  related  material  which 
indicates  salient  control  totals,  gives  brief  industry  defi¬ 
nitions,  shows  type  of  source  material  used,  and  briefly 
compares  totals  for  manufacturing  industries  with  those  in 
the  19^7  Census  of  Manufactures. 


Explanation  of  Basic  BIS  Concepts 
Valuation  of  Production 


The  I9V7  study  concerned  itself  with  "real”  flows 
of  goods  and  services.  Money  flows,  e.g.,  transfer  of  money 
for  financial  claims  or  for  previously  existing  assets,  were 
excluded.  However,  monetary  values  were  used  in  the  study 
to  measure  production  and  its  allocations  to  users.  Dollar 
estimates  may  be  given  physical  significance  by  regarding 
them  as  representative  of  the  physical  amounts  transacted 
in  19^7  valued  at  the  average  prices  prevailing  during  the 
year. 


Production  may  be  measured  in  terms  of  either 
producer's  value  or  purchaser's  value.  Between  the  two  lie 
such  margin  or  spread  items  as  rail,  inland  water,  truck, 
air  and  pipeline  transportation  costs;  warehousing  and  stor¬ 
age  charges;  wholesale  and  retail  trade  margins;  and  Federal 
and  State  and  local  government  excise  taxes;  These  items 
were  specifically  identified  in  the  industry  analyses,  in 
which  source  materials  yere  assembled  and  estimates  made  in 
terms  of  both  producer's  and  purchaser's  values. 


Current  and  Capital  Account  Transactions 

A  complete  accounting  of  an  industry's  transactions 
would  record  both  current  account  and  capital  outlays.  If 
such  an  accounting  procedure  were  followed  in  an  interindustry 
relations  study,  gross  investment  expenditures  would  be  re¬ 
flected  in  each  industry's  cost  structure  and  consequently 
appear*  in  its  input  coefficients.  However,  as  there  is  no  a 
priori  reason  to  expect  stability  (in  the  sense  of  a  propor¬ 
tionate  relationship)  between  output  and  investment,  input 
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ratios  which  included  capital  outlays  would  not  have  served 
the  primary  purpose  of  the  19^7  study;  namely ,  the  determi¬ 
nation  of  structural  relationships  between  industries .  There¬ 
fore,  transactions  among  the  processing  sectors  of  the  economy 
were  limited  only  to  current  account  flows . 

An  analysis  of  capital  transactions  was  necessary, 
however,  because  all  productive  activities  were  encompassed 
in  the  study.  Capital  outlays  were  handled  by  simply  aggre¬ 
gating  them  in  the  relevant  final  demand  segment  of  the  econ¬ 
omy,  usually  gross  private  capital  formation.  In  some  in¬ 
stances,  items  which  were  capital  goods  in  nature  were 
allocated  to  other  final  purchasers,  such  as  government  and 
foreign  trade  (exports). 


Secondary  Products 

The  type  of  data  available  on  manufacturing  indus¬ 
tries  from  the  Census  of  Manufactures  made  it  necessary  to 
adhere  to  an  industrial  classification  based  upon  establish¬ 
ment  units.  The  fact  that  a  single  establishment  may  have 
produced  a  wide  variety  of  products  complicated  this  type 
of  classification  for  interindustry  purposes.  Each  establish¬ 
ment  was  classified  in  the  industry  where  its  principal  com¬ 
modities  were  primary  by  definition.  However,  an  establish¬ 
ment  could  have  produced  "secondary"  commodities  that  were 
outside  the  commodity  scope  of  the  industry  in  which  it  was 
classified. 

Conceptually,  there  was  no  reason  why  secondary 
products  could  not  have  been  allocated  from  producing  indus¬ 
tries  and  charged  to  consuming  industries  in  the  same  way  as 
primary  products  of  the  same  establishments.  However,  this 
would  have  been  operationally  difficult,  because  much  of  the 
information  describing  the  cost  structure  of  industries  and 
transactions  between  sectors  was  based  on  commodity  use,  and 
not  on  the  industry  classification  of  producing  establishments. 
In  translating  such  commodity  information  on  costs  of  a  par¬ 
ticular  industry  to  a  classification  by  producing  industries, 
no  determination  could  be  made  of  the  amount  obtained  from 
the  industry  where  the  commodity  was  a  primary  product  and 
the  amount  obtained  as  secondary  products  from  other  indus¬ 
tries.  An  arbitrary  pro  rata  division  by  means  of  the  amounts 
produced  in  each  industry  would  have  been  extremely  time- 
consuming.  Therefore,  all  products  of  the  same  kind  were 
considered  as  comprising  one  common  pool  from  which  allocations 
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to  industries  consuming  that  product  could  be  nade .  (The 
transfer  device  by  which  this  was  accomplished  is  explained 
later. ) 


Dummy  Industries 

The  basic  study  tabulations  included  several  dummy 
industries  which  were  set  up  to  account  for  groups  of  commodi¬ 
ties  supplied  from  a  wide  variety  of  sources  and  shipped  to 
numerous  destination  industries.  The  advantage  of  establish¬ 
ing  such  sectors  can  best  be  described  by  citing  an  example. 

One  of  the  dummy  industries  was  "Motor  Vehicle  Replacement 
Parts."  In  many  instances  the  volume  of  purchases  of  such 
replacement  parts  by  an  industry  could  be  identified  but  no 
information  was  available  on  purchases  of  specific  commodi¬ 
ties  in  these  categories.  From  the  analysis  of  the  industries 
producing  such  commodities  it  was  possible  to  designate  the 
items  which  would  generally  fall  in  the  category.  First,  the 
commodities  which  could  be  directly  charged  to  consuming  indus - 
tries  were  treated  as  direct  allocations.  The  balance  for 
each  producing  sector  was  then  allocated  in  a  transfer  sense 
to  the  dummy  "Motor  Vehicle  Replacement  Parts"  sector,  from 
which  it  was  charged  to  consuming  industries  as  aggregates. 

This  procedure  was  utilized  also  for  "Waste  Materials ,  Metal" 
and  "Waste  Materials,  Nonmetal." 


Transfers 


In  order  to  handle  secondary  products  and  competitive 
imports  (explained  later)  and  certain  other  transactions,  such 
as  those  concerned  with  dummy  industries,  it  was  necessary  to 
establish  certain  artificial  or  indirect  allocations ,  called 
"transfers.”  A  "transfer"  is  an  indirect  allocation  in  the 
sense  that  a  transaction  amount  is  arbitrarily  shifted  from  one 
sector  to  another  so  that  distribution  to  the  actual  user  will 
take  place  from  the  latter  sector.  In  general,  a  transfer  is 
a  device  for  simplifying  allocation  procedures.  With  respect 
to  domestic  production,  transfers  may  apply  to  more  than  sec¬ 
ondary  products,  although  the  usage  is  often  synonymous. 
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The  Tables  of  an  Industry  Report 

Every  report  for  an  intermediate  industry  includes 
the  three  basic  tables  described  below.  Some  reports , 
particularly  those  for  service  industries,  include  additional 
auxiliary  tables  which  contain  information  used  in  developing 
some  of  the  data  in  the  basic  tables. 

Table  I--Summary  of  Transactions --is  designed  to 
show  the  development  of  the  gross  output  and  the  equivalent 
gross  input  totals  for  an  industry  and  their  relationship  to 
some  of  the  significant  components.  The  primary  breakdowns 
shown  on  both  the  input  and  output  sides  are  between  compo¬ 
nents  dealing  with  the  basic  or  primary  industry,  such  as 
"total  inputs  to  primary  industry"  and  "total  production  of 
primary  industry,"  and  "transfers -in."  Each  of  these  sub¬ 
totals  is  further  broken  down  into  its  significant  components. 
Thus,  on  the  input  side,  the  "total  inputs  to  primary  indus¬ 
try"  is  broken  down  into  "cost  of  materials,  supplies,  etc." 
and  "nonmaterial  charges,"  and  the  "transfers -in"  are  divided 
into  "domestic"  and  "competitive  imports."  On  the  output  side, 
"total  production  of  the  primary  industry"  is  separated  into 
shipments  of  products  directly  allocated  to  consuming  indus¬ 
tries,  shipments  of  products  which  are  transferred  to  other 
industries  for  distribution,  and  inventory  change  of  the  pri¬ 
mary  industry;  transfers -in  are  not  further  broken  down, 
because  all  the  detail  is  shown  on  the  input  side. 

Table  II--Inputs  to  Primary  Industry- -gives  the 
industrial  distribution  of  inputs  relating  only  to  the  pri¬ 
mary  industry.  These  industrial  distributions,  shown  both 
in  producer's  and  purchaser's  values,  are  classified  as 
follows:  (1)  cost  of  materials,  parts,  containers,  and 

supplies;  (2)  cost  of  fuels  and  purchased  electric  energy; 

(3)  purchased  contract  and  commission  work;  (4)  marketing 
charges  on  material  purchases  (these  apply  only  to  the  col¬ 
umn  showing  industrial  distributions  in  producer's  value); 

(5)  purchased  services;  and  (6)  factor  payments  and  other 
charges . 


3/  The  reports  for  the  autonomous  sectors,  however,  may 
differ  somewhat.  The  construction  reports,  for  example, 
contain  only  input  tables. 
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Table  I] I --Outputs --gives  the  industrial  distri¬ 
bution  of  all  shipments  4/  of  an  industry,  including  also 
inventory  depletions  of  products  primary  to  the  producing 
industry  held  both  by  the  producing  industry  and  elsewhere. 

The  plan  of  table  III  is  to  show  separately  direct  distri¬ 
bution  of  primary  shipments  or  receipts,  direct  distribution 
of  miscellaneous  receipts,  and  indirect  distribution  of  sec¬ 
ondary  products  and  other  receipts  which  have  been  trans¬ 
ferred  to  other  industries  for  distribution. 

Section  A  of  table  III  deals  with  the  development 
of  the  control  total  for  primary  product  shipments .  Such 
total  consists  generally  of  three  components:  (1)  primary 
product  shipments  of  the  primary  industry,  including  inven¬ 
tory  depletions,  if  any;  (2)  transfers-in;  and  (3)  inventory 
depletions  of  products  primary  to  the  industry  under  consid¬ 
eration  but  held  elsewhere.  It  will  be  noted  that  the  first 
two  components  appear  in  table  I ;  the  third  component  does 
not  because  it  is  not  part  of  gross  output.  It  must  be 
estimated  separately  for  table  III,  however,  because  inven¬ 
tory  depletions  enter  into  product  distributions  that  determine 
the  inputs  to  receiving  industries.  Similarly,  the  inventory 
increase,  if  any,  of  the  producing  industry  is  not  included 
in  the  primary  products  shipments  control  total  because  it 
does  not  enter  into  the  distributions  to  consuming  sectors 
shown  in  table  III.  However,  it  is  shown  as  a  component  of 
the  distribution  to  the  inventory  sector  in  a  transactions 
table  of  an  interindustry  relations  presentation. 

Section  B  of  table  III  gives  the  marketing  charges, 
by  type  of  charge ,  that  apply  to  the  primary  product  shipments . 
The  total  of  such  marketing  charges  added  to  the  total  of 
primary  product  shipments  of  section  A  yield  the  purchaser’s 
value  of  such  shipments . 

Section  C  of  table  III  presents  the  industrial 
distribution  of  the  primary  product  shipments,  both  in  pro¬ 
ducer's  and  purchaser's  values.  Each  industrial  distribution 


4/  Shipments  apply  to  commodity-producing  industries .  For 
noncommodity- producing  industries  the  concept  of  receipts  is 
generally  applicable . 
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is  shown  in  as  much  product  detail  as  possible  and  subtotals 
are  given  for  final  demand  allocations  as  distinguished  from 
intermediate  allocations . 

Section  D  of  table  III  shows  the  industrial  distri¬ 
bution  of  the  miscellaneous  receipts,  if  any,  which  are  directly 
allocated.  Distributions  are  shown  separately  for  each  item. 

In  most  instances  these  items  remained  unallocated  because  of 
the  difficulty  of  identifying  either  the  item  or  the  purchaser. 

Section  E  of  table  III  provides  the  distribution 
of  the  transfers -out  which,  in  most  cases,  involve  secondary 
products,  scrap  and  salable  refuse,  and  surplus  electric  energy. 

The  primary  product  shipments  appendix  to  table  III 
consists  of  two  parts.  Part  A  gives  a  detailed  breakdown  of 
the  primary  products  shipments  control  total  as  developed  in 
section  A  of  table  III,  with  indications  as  to  the  source  of 
such  product,  i.e.,  domestic  production,  competitive  imports, 
or  inventory  depletions.  Part  B  gives  an  industrial  distri¬ 
bution  for  each  product  and  represents  a  rearrangement  on  a 
product  basis  of  the  distribution  in  section  C  of  table  III. 
Frequently,  products  could  not  be  completely  distributed  as 
such,  because  distributions  to  some  sectors  could  not  be  iden¬ 
tified  in  detail.  In  such  cases,  the  residuals  of  all  such 
products  of  an  industry  were  distributed  together  as  one 
product . 


Explanation  of  BLS  Statistical  Measures 

The  various  types  of  statistical  measures  differ¬ 
entiated  in  the  industry  estimates  are  explained  here.  Their 
definitions  reflect  to  some  extent  compromises  made  between 
the  conceptually  desirable  and  the  practically  possible  under 
a  given  classification  system  and  with  available  data. 


Industry  Gross  Output  on  an  Establishment  Basis 

Gross  output  of  an  industry  classified  on  an  estab¬ 
lishment  basis  was  defined  for  interindustry  study  purposes 
as  a  composite  of  the  following  items: 
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1.  Total  current  production  of  establishments  primarily- 
engaged  in  the  manufacture  of  a  given  product  or  prod¬ 
ucts  or  the  provision  of  a  given  service.  This  total 
includes  the  manufacture  of  not  only  primary  products 
but  also  secondary  products  of  the  industry  and  re¬ 
ceipts  from  other  activities  such  as  contract  and  com¬ 
mission  work,  electric  energy  and  scrap  produced  and 
sold,  and  various  nonmanufacturing  operations. 

2.  Transfers -in  of  primary  products  or  activities  from 
elsewhere . 

a.  Secondary  production  of  the  given  products  (or 
services)  currently  produced  in  other  domestic 
industries . 

b.  Imports  for  consumption  during  19^7  of  the  given 
products  (or  services),  including  shipments  from 
noncontiguous  territories  of  the  United  States. 


If,  as  in  some  industries,  primary  product  shipments  (discussed 
on  p.  13)  exceeded  primary  industry  production  in  19^7;  then 
gross  output  (before  transfers -in)  was  less  than  shipments  by 
the  amount  of  inventory  depletions  of  finished  product  within 
the  producing  industry.  When  inventories  of  finished  product 
increased  within  the  producing  industry,  shipments  were  less 
than  this  primary  industry  production  component  of  gross  out¬ 
put. 


The  inclusion  of  items  2a  and  2b  in  gross  output 
arose  from  the  operational  difficulty  of  allocating  separately 
a  product  from  both  its  primary  industries  and  from  other  in¬ 
dustries  or  from  abroad.  For  study  purposes,  therefore,  the 
supply  of  the  product,  no  matter  where  produced,  was  considered 
as  a  meaningful  aggregate  from  which  allocations  to  industries 
consuming  this  product  could  be  made  directly.  This  was  handled 
operationally  as  "transfers -in"  to  the  BLS  industry  of  imports 
and  secondary  manufacture  of  the  products  in  other  domestic 
industries.  As  indicated  above  in  the  general  discussion  of 
"transfers,"  part  of  the  primary  production  of  an  industry 
could  sometimes  be  transferred  also.  This  was  specifically 
true  in  a  few  cases  where  a  primary  product  of  an  industry  was 
identical  with  or  very  similar  to  a  primary  product  of  another 
industry. 
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For  the  same  reason,  secondary  products  of  the  pri¬ 
mary  industry  were  "transferred-out”  to  respective  primary 
industries.  Thus,  for  example,  toilet  preparations  manufactured 
by  the  drugs  and  medicines  industry  were  treated  as  a  "sale"  to 
the  toilet  preparations  industry,  with  subsequent  sales  by  that 
industry  to  consumers . 

Scrap  and  electric  energy  produced  and  sold  by  an  in¬ 
dustry  were  similarly  transferred -out  to  their  respective  pri¬ 
mary  industries.  However,  other  miscellaneous  receipts,  such 
as  for  contract  and  commission  work,  were  directly  allocated 
or  left  undistributed. 


Industry  Gross,  Output  on  an  Activity  Basis 

Gross  output  of  an  industry  classified  on  an  activity 
basis  was  measured  in  terms  of  either  gross  receipts  or  margins. 
Any  competitive  imports  were  included  in  gross  output  and  were 
handled  by  the  same  transfer  device  described  above.  However, 
the  treatment  differed  for  secondary  revenues  of  activity-type 
industries  for  which  source  data  were  on  an  establishment  basis. 
For  example,  gross  output  of  trade  establishments  was  measured 
both  inclusive  of  trade  functions  performed  by  service  estab¬ 
lishments  and  exclusive  of  service  functions  performed  in  trade 
establishments.  This  procedure  may  appear  on  the  surface  the 
same  as  that  described  for  gross  output  on  an  establishment 
basis,  but  the  two  differ  materially.  In  the  establishment 
case,  secondary  products  were  allowed  to  remain  in  the  gross 
output  of  the  industry  of  origin  but  were  also  distributed  in 
the  form  of  a  "sale"  to  the  industry  where  such  products  were 
defined  as  primary  production.  In  the  activity  case,  the  trans¬ 
fer  device  was  rarely  used  for  secondary  revenues.  Alternative¬ 
ly,  the  procedure  generally  adopted  was  to  include  all  of  the 
primary  activity,  no  matter  where  originating,  and  to  exclude 
other  activities  of  the  establishments  primarily  engaged  in 
the  activity.  However,  under  unique  circumstances,  the  transfer 
device  was  used  in  a  few  instances  for  some  activity- type  indus¬ 
tries  . 


Industry  Gross  Output  on  a  Product  Basis 

Gross  output  of  an  industry  classified  on  a  product 
basis  was  measured  in  terms  of  annual  physical  production 
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valued  at  average  yearly  unit  prices.  Competitive  imports 
were  included  here  also  by  means  of  the  transfer  device. 
Transfer  of  secondary  production  was  not  required  except 
in  a  few  product-type  industries. 


Shipments  of  Primary  Products 

Shipments  of  primary  products  in  19^7  included 
those  of  domestic  and  foreign  origin  described  above,  and, 
in  addition,  depletions  during  19^7  of  inventories  held  out¬ 
side  of  the  producing  industry.  Inventory  depletions  outside 
the  producing  industry,  although  a  component  of  primary  prod¬ 
uct  shipments,  were  not  part  of  the  gross  output  of  the  pro¬ 
ducing  industry.  Inventory  depletions  within  the  producing 
industry  were,  as  described  earlier,  part  of  primary  product 
shipments  of  the  primary  industry,  but  they  also  did  not  enter 
gross  output.  Inventory  depletions  were  nonexistent  in  in¬ 
dustries  classified  on  an  activity -basis . 

Primary  product  shipments  or  primary  revenues  were 
distributed  to  final  demand  sectors  (for  final  or  ultimate 
consumption)  and/or  to  processing  industries  (for  intermedi¬ 
ate  use  in  producing  products  or  services  which  are  sold 
directly  to  final  users  or  ultimately  become  incorporated  in 
products  or  services  which  are  sold  to  such  users). 

Final  demand  allocations  included  goods  and  serv¬ 
ices  for  household  consumption;  both  current  account  goods 
and  services  and  producers'  durable  equipment  purchased  for 
governmental  use;  and  similar  items  to  the  foreign  trade 
sector  as  exports .  Also  included  were  producers '  durable 
equipment  and  certain  other  capital  goods  items  for  non¬ 
governmental  domestic  use  which  were  allocated  directly 
from  the  producing  industry  to  the  gross  private  capital 
formation  sector  rather  than  to  individual  industries . 
Similarly,  new  construction  activity  was  carried  on,  not  by 
the  actual  contracting  industries,  but  by  a  number  of  con¬ 
struction  sectors  handling  the  entire  activity  of  new  con¬ 
struction.  New  construction  was  allocated  to  capital 
formation  and  to  government  in  the  same  manner  as  producer's 
durable  equipment.  Maintenance  construction  also  was  treated 
as  an  activity  (or  a  group  of  several),  but  was  allocated  as 
a  current  account  cost.  Purchases  of  building  materials 
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and  various  services  for  construction  purposes  thus  became 
inputs  to  the  construction  sectors.  Shipments  of  goods  to 
all  sectors  implied  consumption  or  use  during  19^7;  goods 
purchased  and  not  used,  and  which  eventually  became  part  of 
additions  to  stocks,  were  considered  final  products  allocated 
to  the  inventory  change  sector.  (See  detailed  discussion  of 
final  demand  sectors  on  p.  17*) 

A  common  intermediate  allocation  needing  special 
mention  is  the  so-called  " intra-industry"  shipment.  In  most 
cases  this  represented  the  value  of  real  sales  (or  interplant 
transfers)  of  primary  products  or- services  among  establish¬ 
ments  within  the  industry.  Primary  products  of  the  industry 
consumed  within  the  establishments  where  produced  were  gen¬ 
erally  excluded.  In  general,  only  transactions  clearly 
representing  the  movement  of  goods  from  one  production  stage 
to  another  were  included.  This  was  true  whether  the  trans¬ 
actions  were  intraindustry  or  were  not. 


Marketing  Charges  on  Primary  Product  Shipments 

Shipments  of  primary  products  incur  marketing 
charges  in  their  delivery  to  the  consumer.  These  were  de¬ 
fined,  for  study  purposes,  as  the  value  (such  as  freight 
costs,  trade  margins,  and  excise  taxes)  added  to  commodities 
during  the  distribution  process.  Inasmuch  as  commodities 
were  allocated  directly  from  industry  of  origin  to  industry 
of  destination,  they  were  not  charged  to  the  distributive 
industries  unless  actually  used  by  them.  Products  charged 
directly  to  distributive  industries  were  those  consumed  in 
the  operation  of  their  productive  activity,  e.g.,  gasoline 
purchased  for  use  by  the  trucking  industry  in  transporting 
goods  as  contrasted  with  the  value  of  the  gasoline  carried 
as  freight  or  the  charge  for  carrying  it. 


Gross  Input 

The  gross  input  of  the  producing  industry  in  19^7 
was  valued,  by  definition,  at  the  same  level  as  gross  output 
and  covered  all  costs  consistent  with  that  definition  of 
gross  output.  More  specifically,  the  gross  input  total  in¬ 
cluded  : 
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1.  Input  requirements  for  total  production  of  establish¬ 
ments  in  the  primary  industry.  These  comprised  the 
cost  of  materials,  parts,  containers,  and  supplies; 
the  cost  of  fuels  and  purchased  electric  energy; 
purchased  contract  and  commission  work;  marketing 
charges  on  material  purchases;  service  charges;  and, 
finally,  factor  payments  and  other  charges; 

2.  Secondary  production  of  primary  products  or  services 
produced  elsewhere; 

3.  Foreign  production  of  primary  products  or  services 
(competitive  imports)  imported  in  19^7* 


Secondary  production  and  imports  (2  and  3  above)  were  "transfers- 
in”  to  the  primary  industry  and  were  included  in  both  gross  input 
and  gross  output  in  order  to  maintain  equality  between  the  two 
measures.  On  the  output  side,  "transfers -in”  may  be  considered 
as  part  of  the  common  pool  of  primary  products  in  19^7  (as 
already  mentioned)  from  which  allocations  to  consuming  indus¬ 
tries  were  made.  On  the  input  side,  "transfers -in"  may  be 
viewed  as  secondary  production  and  import  requirements  of  pri¬ 
mary  products  necessary  to  have  satisfied  total  demand  for  those 
products  in  19^7* 


Cost  of  Materials,  Parts,  Containers,  and  Supplies. 
These  costs  were  defined  to  include  the  value  of  material  items 
other  than  fuels  actually  consumed  during  19^7  which  were  either 
purchased  from  current  production,  withdrawn  from  inventories, 
or  imported  and  had  no  domestic  counterpart.  These  latter  inputs 
were  defined  as  noncompetitive  in  nature;  competitive  imports 
were  purchased  from  the  counterpart  domestic  industry  (see  dis¬ 
cussion  on  p.  23). 


Cost  of  Fuels  and  Purchased  Electric  Energy.  These 
were  material  purchases  not  incorporated  within  the  products 
of  an  industry.  However,  fuels  may  have  been  consumed  as 
either  embodied  or  nonembodied  commodities,  but  only  the  latter 
appeared  in  this  category.  For  example,  coal  used  to  make  coke 
differs  conceptually  from  coal  used  as  fuel  and  appeared  as  a 
material  cost  rather  than  as  a  fuel. 


-  1 6  - 


Purchased  electric  energy  did  not  cover  total  electric 
energy  consumed  by  an  industry  because  electric  energy  produced 
and  consumed  within  the  industry  was  not  measured. 


Contract  and  Commission  Work.  These  costs  referred 
to  payments  by  an  industry  for  processing  operations  performed 
on  their  materials,  the  title  to  which  remained  with  the  industry. 
Cost  of  contract  and  commission  work  did  not  include  such  costs 
as  maintenance  and  repair  and  new  construction  performed  on  a 
contract  basis  for  the  establishment. 


Marketing  Charges  on  Material  Inputs .  These  charges 
were  similar  in  concept  to  those  on  output  shipments  described 
earlier.  The  charges  assigned  represented  the  total  of  each 
of  such  charges  associated  with  the  purchase  of  all  material 
inputs . 


Service  Charges.  These  were  payments  to  intermediate 
service  industries  other  than  those  engaged  in  distributive 
operations.  Excise  taxes  (marketing  charges)  were  included  in 
the  purchaser* s  values  of  the  few  purchased  services  to  which 
they  applied. 


Factor  Payments  and  Other  Charges .  These  were  appli¬ 
cable  to  the  producing  industry  and  were  characteristically  of 
two  kinds : 


1.  Payments  to  households.  In  a  broad  sense  these 
encompassed  net  incomes  accruing  to  entrepreneurs, 
corporations  (after  taxes),  investors,  etc.  Pay¬ 
ments  included  wages  and  salaries,  proprietors' 
income,  corporate  profits  after  taxes,  interest, 
etc.  Depreciation  and  other  capital  consumption 
allowances  were  also  included  in  this  category  as 
were  a  number  of  minor  items  not  readily  classi¬ 
fiable  by  purchasing  sector. 

2.  Tax  payments  to  government,  excluding  both  excise 
taxes  incurred  in  the  purchase  of  material  and 
service  inputs  and  customs  duties  paid  on  imports. 
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Explanation  of  Final  Demand  Sectors 

The  designation  of  both  end-product  deliveries  to 
final  demand  and  the  sectors  vhich  receive  (or  purchase)  these 
items  is  essentially  arbitrary.  The  names  of  the  sectors  and 
the  working  rules  which  determine  their  allocations ,  either 
as  a  purchaser  of  inputs  or  a  seller  of  outputs,  are  to  a  great 
extent  the  result  of  an  attempt  to  keep  the  accounts  similar 
to  the  national  income  and  product  accounts  of  the  U.  S.  Depart¬ 
ment  of  Commerce.  The  exact  definitions  and  the  fine  detail 
of  the  allocations  are,  however,  the  result  of  operational 
requirements  of  the  interindustry  relations  system.  Frequently 
the  classification  system  and  exact  definitions  will  be  changed 
to  fit  an  analytic  framework  consistent  with  a  particular  prob¬ 
lem  under  consideration.  In  general,  however,  the  interindustry 
system  as  most  usually  presented  has  the  final  demand  sectors 
indicated  in  these  reports.  For  purposes  of  consistent  presen¬ 
tation  and  analytic  application  of  the  interindustry  relations 
system,  both  the  19^7  final  product  allocations  to  final  demand 
and  conversely  the  inputs  originating  from  these  sectors  (charges 
against  final  demand  or  product)  are  important  and  appear  in 
each  industry  study.  It  is  evident  that  much  of  the  input 
detail  has  been  condensed  from  that  which  was  initially  gathered. 
The  special  characteristics  of  the  final  demand  sectors  are 
explained  in  the  following  paragraphs .  Not  all  the  items  men¬ 
tioned  will  appear  in  each  report. 


Households 


Purchases  by  households  included  personal  consumption 
expenditures  and  direct  personal  taxes.  Also  included  were 
expenditures  by  farm  households  for  personal  living  requirements. 
Thus,  food  and  a  few  other  items  produced  and  consumed  on  farms 
were  included,  but  items  entering  as  costs  of  farm  operation 
were  not.  Household  purchases  of  dwelling  units  for  own  occu¬ 
pancy  were  not  included  in  this  sector  but  were  considered  to 
be  investment  expenditures  and  included  in  gross  private  capital 
formation.  Some  expenditures  by  individuals  in  connection  with 


To  the  extent  that  final  demand  sectors  are  similar  to 
the  Gross  National  Product  (GNP)  categories  of  the  Commerce 
Department,  so  are  the  intermediate  sectors  of  the  interindus¬ 
try  relations  systems  similar  to  those  which  have  been  excluded 
(netted  out)  from  the  GNP  accounts. 
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business  activities  were  included,  such  as  hand  tools  purchased 
by  carpenters .  Travel  and  entertainment  expenses  of  individuals 
related  to  business  activities  for  the  most  part  were  included 
in  this  sector. 

Material  purchases  by  households  were  expressed  in 
both  producer's  and  purchaser's  values,  i.e.,  both  exclusive 
and  inclusive  of  marketing  charges.  Transportation  costs,  trade 
margins,  and  excise  taxes  related  to  such  purchases  were  also 
shown  separately  as  individual  aggregates  purchased  directly  by 
households  from  the  respective  distributive  industries.  House¬ 
hold  purchases  of  second-hand  items  were  accounted  for  only  to 
the  extent  of  the  gross  trade  margins  involved.  Sales  taxes 
were  treated  in  the  same  way  as  excise  taxes,  i.e.,  as  house¬ 
hold  payments  to  a  government  sector.  The  exception  was  sales 
taxes  reported  as  part  of  operating  costs  in  trade.  These  were 
shown  as  tax  payments  by  trade  itself  and  were  counter¬ 
balanced  by  increasing  household  payments  to  trade  by  an  equiv¬ 
alent  amount. 

Rental  payments  by  households  covered  both  rents 
paid  by  tenants  and  imputed  rents  of  home  owneps .  The  rental 
concept  employed  here  was  the  "space  rent"  used  by  the  Depart¬ 
ment  of  Commerce  in  its  consumption  expenditures  estimate. 

Under  this  concept  household  outlays  for  fuel  and  power  were 
shown  as  direct  payments  to  the  fuel  and  power  industries 
rather  than  part  of  rents .  6/ 

Practically  all  maintenance  of  residential  buildings 
was  charged  as  a  cost  to  the  rental  industry  rather  than  to 
households.  Nevertheless  a  small  amount  of  maintenance  was 
charged  to  households,  representing  maintenance  outlays  paid 
by  tenants  themselves . 

Receipts  of  households  represented,  for  study  pur¬ 
poses,  all  incomes  accruing  to  final  demand  sectors  except 
receipts  accruing  to  foreign  trade  for  imports,  and  tax  re¬ 
ceipts  accruing  to  government. 


6/  The  50-sector  interindustry  relations  tables,  presented 
in  October  1951;  and  the  200-sector  tables,  presented  in 
October  1952,  were  somewhat  different  in  this  regard.  In 
these  tables  rental  payments  by  households  included  all  util¬ 
ity  costs  as  well  as  "space  rent." 
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Receipts  of  households  may  be  segregated  into  factor 
and  nonfactor  payments.  Factor  payments  consisted  of  wages 
and  salaries,  employer  contributions  to  private  pension  plans, 
royalties,  interest,  entrepreneurial  income,  and  corporate 
profits  (after  taxes).  Nonfactor  payments  consisted  of  such 
items  as  transfer  payments  (including  contributions  and  gifts), 
depreciation  and  amortization,  'capital  outlays  charged  to 
current  expense,  losses  and  accidental  damage  to  fixed  capital 
(uninsured) ,  business  travel  and  entertainment  (including  re¬ 
imbursement  for  personal  car  use),  banking  service  cash  charges 
to  business,  and  claim  payments  (primarily  nonlife  insurance). 
There  were  a  few  other  minor  items  which  differentiate  the 
household  account  from  factor  payments  in  the  national  income 
sense . 


Government 


This  area  was  divided  into  two  separate  sectors, 
Federal  Government  and  State  and  local  government.  Federal 
Government  covered  the  general  activities  of  government 
related  to  the  domestic  economy  as  well  as  foreign  countries, 
and  included  many  financial  activities  of  such  government 
corporations  as  Commodity  Credit  Corporation,  Reconstruction 
Finance  Corporation,  and  the  Federal  Deposit  Insurance  Corpo¬ 
ration.  However,  industrial  activities  of  government  corpo¬ 
rations  were  excluded  from  the  government  sectors  and  were 
included  in  the  related  intermediate  industries.  These  in¬ 
cluded  operations  of  the  TVA  fertilizer  plant,  RFC  tin  smelt¬ 
ing  and  synthetic  rubber  plants,  the  Government  Printing 
Office,  and  other  diverse  operations.  The  State  and  local 
government  sector  included  all  local  bodies  -  States,  cities, 
counties,  townships,  and  special  districts  (except  school 
districts  which  were  covered  in  the  education  industry) . 

Government  receipts  represented  all  tax  and  nontax 
revenues  on  current  account.  Corporate  income  taxes  were 
estimated  on  an  accrual  basis  and  other  tax  receipts  on  a 
collection  basis.  Corporate  income  tax  receipts  were  allo¬ 
cated  to  the  industry  legally  liable  for  payment  except  for 
the  prorated  tax  liability  from  interest  income,  which  was 
allocated  to  households. 

Excise  taxes,  including  general  sales  taxes  were 
handled  as  marketing  charges,  i.e.,  such  taxes  were  allocated 
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to  industries  purchasing  taxed  goods  or  services  rather  than 
to  industries  legally  responsible  for  payment. 

Customs  duties  associated  with  competitive  imports 
were  allocated  to  the  comparable  domestic  producing  industry, 
and  the  few  customs  duties  associated  with  noncompetitive 
imports  were  allocated  directly  to  using  industries.  This 
treatment  of  duties  was  consistent  with  the  competitive  and 
noncompetitive  import  allocation  procedures  discussed  for 
the  foreign  trade  sector. 

Government  purchases  of  goods  and  services  included 
capital  goods  and  transfer  payments.  All  public  new  and  main¬ 
tenance  construction  (including  force  account)  were  considered 
as  purchases  from  the  construction  sector  rather  than  as 
purchases  of  construction  materials,  services,  and  other  cost 
items  pertaining  to  such  construction  activity.  Similarly, 
government  expenditures  for  health  and  education  were  treated 
as  purchases  from  the  hospital  and  education  industries  rather 
than  as  purchases  of  individual  items  pertaining  to  such  activ¬ 
ities.  However,  purchases  of  capital  equipment  for  use  in 
public  construction,  hospitals,  education,  and  related  public 
fields  were  charged  directly  to  the  government  sectors. 

Government  interest  payments  (except  payments  to 
social  insurance  funds)  and  unilaterals  were  treated  on  a  net 
basis.  Government  payments  to  social  insurance  fundb  and 
contributions  to  such  funds  are  real  costs  to  government  for 
services  rendered  and  were  consequently  treated  as  intragovern¬ 
ment  transactions .  Intragovernment  transactions  also  include 
payments  of  one  government  sector  to  another,  such  as,  Federal 
grants -in-aid  to  the  States. 


Gross  Private  Capital  Formation 

Purchases  by  the  capital  sector  were  for  goods  and 
services  charged  by  business  to  capital  account.  Generally, 
such  purchases  consisted  of  new  plant  and  equipment.  However, 
other  costs  of  acquiring  capital  assets,  wherever  identified, 
were  also  charged  to  this  sector. 
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Outlays  for  nev  private  construction  were  shown  as 
flows  from  the  construction  sectors  to  this  sector.  (See 
construction  sector  for  more  detail.)  Outlays  for  equipment 
comprised  most  of  the  other  expenditures  by  the  capital  sector. 
The  capital  sector  was  extended  for  study  purposes  to  include: 

(1)  Expenditures  for  labor  charged  to  capital  account  (if 
readily  identifiable,  as  installation  of  telephone  equipment); 

(2)  payments  to  title  abstract  companies;  (3)  commissions  on 
transfers  of  real  property;  (4)  architectural  and  engineering 
fees  not  included  in  current  construction  costs;  (5)  margins 
on  sales  of  second-hand  producers*  durable  equipment;  (6) 
value  of  work  performed  in  motion-picture  production;  and  (7) 
selected  minor  items  normally  capitalized  by  an  industry. 

Receipts  of  the  capital  sector  were  defined  con¬ 
ceptually  as  capital  consumption  by  business  and  measured  in 
terms  of  depreciation  and  other  capital  consumption  allowances . 
However,  such  measurements  were  not  readily  available  for 
individual  industries,  and  hence  no  attempt  was  made  to  estinate 
such  charges.  Consequently,  such  items  as  depreciation  were 
included  as  part  of  a  residual  category  in  the  household  sector. 
(See  household  sector  detail  on  p.  17*) 


New  and  Maintenance  Construction 


These  types  of  construction  represented  for  study 
purposes  all  construction  activity  in  the  economy.  All  ma¬ 
terial  and  nonmaterial  purchases  required  for  either  new  or 
maintenance  construction  were  charged  as  inputs  to  the  con¬ 
struction  sector.  For  example,  purchase  of  steel  rails  was 
a  charge  to  construction  rather  than  to  the  railroad  industry. 
No  distinction  was  made  between  force  account  and  contract 
construction.  Oil  and  gas  well  drilling  costs  were  included 
as  part  of  construction  expenditures. 

The  sector's  output  was  the  value  of  all  new  and 
maintenance  construction  put -in-place  during  194-7  by  private 
and  public  enterprise.  New  private  construction  was  allo¬ 
cated  to  gross  private  capital  formation.  New  and  maintenance 
public  construction  flowed  to  the  government  sectors.  Private 
maintenance  construction  was  distributed  to  most  sectors  of 
the  economy. 
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Inventory  Change 

Inventory  change  represented  the  sector  to  which  all 
stock  additions  in  the  economy  during  19^7  were  sold  and  from 
which  all  stock  depletions  were  purchased.  In  this  study 
inventory  change  was  measured  only  when  it  referred  to  finished 
products  (as  distinguished  from  materials  in  process).  Raw 
materials  in  the  stocks  of  a  purchasing  sector  were  included 
insofar  as  they  contributed  to  inventory  change  outside  the 
producing  industry.  Additions  and  depletions  were  differen¬ 
tiated  between  those  arising  within  and  outside  of  a  producing 
sector.  Inventory  values  shown  for  the  producing  industry  were 
on  a  net  basis  for  a  given  product  or  product  group;  i.e.,  for 
a  producing  industry  there  were  either  additions  or  depletions 
but  not  both.  Inventory  values  outside  the  producing  industry 
were  on  a  gross  basis  in  the  sense  that  several  outside  sectors 
were  recognized;  i.e.,  for  a  product  or  product  group  there 
could  be  a  depletion  for  some  sector  (e.g.,  trade)  and  additions 
for  others  (e.g.,  government). 

The  above  information  on  inventory  change  describes 
the  treatment  in  the  output  table  of  an  industry  report  (table 
III  and  Appendices).  In  an  interindustry  relations  table, 
however,  there  are  normally  some  differences  in  handling.  For 
example,  all  inventory  change  within  a  producing  industry  is 
netted,  so  that  product  detail  is  in  effect  eliminated.  Other 
differences  relate  mostly  to  the  fact  that  an  industry  output 
table  (such  as  table  III)  must  account  for  the  supply  of  each 
product  available  for  distribution,  whereas  an  interindustry 
transactions  table  is  concerned  mainly  with  current  production. 
Such  a  transactions  table  may  include  various  devices  for 
recording  depletions  or  additions  outside  the  producing  indus¬ 
try  but  they  clearly  do  not  enter  gross  output  even  though 
they  form  a  part  of  available  supply. 

In  the  output  tables  of  an  industry  report,  inven¬ 
tory  additions  (net)  within  a  producing  industry  do  not  appear 
explicitly  as  part  of  primary  product  shipments;  but  the  pro¬ 
duction  which  led  to  these  increases  in  inventory  is  part  of 
gross  output  (as  shown  in  table  I).  Inventory  depletions 
within  a  producing  industry  are  not  shown  explicitly  in  the 
output  tables  either,  but  they  do  appear  as  part  of  primary 
product  shipments.  They  appear  also  in  table  I.  The  output 
tables  do  show  inventory  depletions  and  inventory  additions 
outside  the  producing  industry.  The  former  appears  in  the 
build-up  of  the  supply  of  the  producing  industry's  products 
and  the  latter  appears  in  the  distribution  of  that  supply. 


-  23  - 


Inventory  data  underlying  the  estimates  were  expressed, 
for  the  most  part,  in  terms  of  book  value.  Few  adjustments  of 
these  book  values  to  average  yearly  values  were  made  except  in 
the  fields  of  agriculture  and  trade.  For  these  areas  the  esti¬ 
mates  were  generally  revalued  to  place  all  inventory  changes 
in  terms  of  19^7  average  prices . 


Foreign  Trade 

Foreign  trade  was  defined  as  a  sector  representing 
the  sum  total  of  all  economies  outside  the  continental  United 
States.  Foreign  trade's  purchases  were  therefore  identical 
with  exports  of  United  States  merchandise  plus  shipments  to‘ 
noncontiguous  territories;  its  receipts  were  identical  with 
United  States  imports  for  consumption  plus  shipments  from  the 
territories . 

Generally,  foreign  trade  transactions  were  limited 
to  the  purchase  and  sale  of  goods  and  services.  Capital  money 
flows  and  changes  in  gold  stock  were  eliminated.  Exports  of 
used  items  were  similarly  eliminated  except  for  distributive 
charges  incurred,  in  selling  and  transporting  them  to  the  port 
of  exportation.  Imported  used  items,  however,  were  included 
because  such  products  were  in  effect  "new"  to  the  United  States 
economy  -  the  question  of  current  productive  activity  being 
completely  irrelevant  in  this  case.  Foreign  trade  also 
included  (net)  unilateral  transactions  for  which  there  were 
no  tangible  compensations . 

For  study  purposes,  foreign  trade's  output  was 
classified  into  two  general  categories  -  competitive  and  non¬ 
competitive  imports.  Competitive  imports  were  defined  to 
include  imported  products  or  services  similar  in  nature  and/or 
highly  substitutable  for  products  or  services  produced  commer¬ 
cially  in  continental  United  States .  Noncompetitive  imports 
comprised  those  products  or  services  without  similar  or  closely 
substitutable  domestic  production.  Competitive  imports  included 
such  items  as  natural  rubber  and  bananas;  the  former  was  substi¬ 
tutable  for  synthetic  rubber  and  the  latter  for  domestic  fruit. 
Examples  of  noncompetitive  imports  included  green  coffee  beans , 
cacao  beans,  tea,  jute  burlap,  and  manila  hemp.  In  addition, 
noncompetL tives  were  defined  to  include  net  private  and  net 
Government  unilaterals  abroad,  U.  S.  personal  expenditures 
abroad,  and  payments  (principally  by  Government  and  the  ocean 
transportation  industry)  for  goods  and  services  received  abroad. 
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Competitive  and  noncompetitive  imports  vere  subjected 
to  different  allocation  procedures.  Competitive  imports  vere 
transferred  to  domestic  industries  producing  comparable  primary 
products,  from  which  they  were  allocated  to  industries  using 
them  in  their  production  process .  Noncompetitive  imports  were 
simply  distributed  directly  to  consuming  sectors. 
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of  the  purchases  from  and  sales  to  all  sectors  in  I9V7,  and  the 
results  were  reconciled  within  a  general  framework  of  national 
production  and  consumption  data. 

This  study  was  made  as  a  part  of  a  continuing  inter¬ 
agency  program  directed  primarily  toward  the  improvement  of  in¬ 
dustrial  mobilization  analysis.  It  was  financed  jointly  by  the 
United  States  Air  Force,  the  National  Security  Resources  Board, 
and  the  United  States  Department  of  Labor. The  study  was  carried 
on  for  several  years  by  the  Division  of  Interindustry  Economics 
of  the  Bureau  of  Labor  Statistics,  U.  S.  Department  of  Labor, 
under  the  general  direction  of  W.  Duane  Evans,  Chief  of  the  Di¬ 
vision,  and  Marvin  Hoffenberg,  Assistant  Chief.  Jack  Alterman, 
Sidney  A.  Jaffe,  Riilip  M.  Ritz,  and  (for  a  shorter  period)  Sam 
H.  Schurr  were  responsible  for  major  parts  of  the  study.  Impor¬ 
tant  contributions  were  made  by  many  members  of  the  staff. 

The  funds  assigned  to  this  project  were  intended  to 
provide  information  needed  for  industrial  mobilization  applica¬ 
tions.  However, be  cause  the  methodology  and  results  of  the  study 
are  of  wider  interest,  the  Bureau  of  Labor  Statistics  is  under¬ 
taking  with  limited  resources  some  documentation  of  the  study 
for  general  use. 

These  plans  include  general  statements  on  concepts 
and  procedures  applicable  to  the  entire  study;  methodological 
reports  referring  to  major  economic  areas  such  as  manufacturing, 
mining,  and  agriculture;  and  detailed  reports  for  specific  sec¬ 
tors  or  industries  giving  the  basic  statistical  findings  of  the 
study. 

The  accompanying  report  describes  the  study  concepts 
and  methodological  procedures  generally  applicable  to  all  the 
manufacturing  sectors  in  the  19^7  Interindustry  Relations  Study. 
This  report  and  an  earlier  one  (BL3  Report  No. 9)  discussing  the 
concepts  and  procedures  generally  applicable  to  the  study  as  a 
whole  are  designed  to  accompany  each  of  the  detailed  sector  re¬ 
ports  in  the  manufacturing  area. 
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Secondary  products,  the  important  consideration,  could 
have  been  distributed  to  consuming  industries  in  several  vays .  In 
one  method,  the  secondary  products  could  be  distributed  directly 
from  the  producing  to  the  consuming  industries.  There  were  two 
difficulties  with  this  procedure.  First,  the  detailed  product  in¬ 
formation  given  in  the  19^7  Census  of  Manufactures  {Standard  Table 
VI,  Vol.  II)  covered  shipments  of  primary  products  wherever  made 
with  no  information  on  producing  industry.  The  information  given 
for  the  producing  industry  (Standard  Table  V,  Vol.  II)  is  in 
consolidated  form  and  not  sufficiently  detailed  for  distribution 
purposes.  Secondly,  most  of  the  information  available  on  distri¬ 
butions  was  in  terms  of  products  rather  than  industries.  This 
method  was,  therefore,  rejected. 

A  second  method  which  was  considered  involved  the  exclu¬ 
sion  from  an  industry's  output  of  all  secondary  products  produced 
in  that  industry  and  the  inclusion  of  all  products  primary  to  the 
industry  wherever  made.  The  difficulty  with  this  method  was  that 
it  meant  a  redefinition  of  the  industry  from  an  establishment  to 
a  commodity  basis.  This  might  have  been  analytically  desirable, 
but  practically  all  available  statistical  sources  were  based  on 
establishment  definitions  like  those  in  the  Standard  Industrial 
Classification.  This  would  have  created  problems  in  the  use  of 
these  sources  both  for  the  19^7  Interindustry  Relations  Study  and 
for  future  modifications  and  analysis.  For  instance,  the  input 
information  published  in  the  19^7  Census  of  Manufactures  for  each 
industry  would  have  required  the  difficult  task  of  adjustment  to 
exclude  inputs  relating  to  the  manufacture  of  secondary  products. 
This  method  also  was  rejected. 

A  compromise  between  the  first  two  methods  was  adopted 
finally.  Secondary  products  were  retained  as  part  of  the  output 
of  the  producing  industry,  thus  avoiding  the  necessity  of  making 
corresponding  adjustments  in  the  input  control  totals  published 
in  the  19^7  Census  of  Manufactures.  However,  they  were  not  dis¬ 
tributed  directly  from  the  producing  industries  to  the  consuming 
industries.  Rather,  they  were  "transferred,”  in  the  sense  of 
"fictitious  sales,"  to  the  industries  of  primary  production  to 
be  distributed  together  with  the  primary  outputs  of  those  indus¬ 
tries.  Thus,  the  total  supply  of  a  commodity  was  to  be  distributed 
from  one  source,  the  industry  of  primary  production. 

Consequently,  the  output  figure  for  an  industry  was 
modified  to  include,  in  addition  to  its  own  production  of  primary 
and  secondary  products  (and  certain  miscellaneous  receipts),  the 
value  of  products  primary  to  it  but  made  elsewhere  as  a  secondary 
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product.  This  increment  to  output  was  called  a  "domestic  transfer- 
in."  In  some  instances  there  were  transfers-in  of  domestically 
produced  products  that  were  considered  primary  products  in  both 
the  industry  where  produced  and  the  industry  to  which  transferred. 
These  usually  occurred  when  two  or  more  industries  produced  one  or 
more  similar  primary  products  which  were  more  readily  distributable 
from  one  industry. 

A  further  modification  of  output  occurred  whenever  im¬ 
ported  commodities  were  identical  with  or  closely  substitutable  far 
the  primary  products  of  an  industry.  These  "competitive  imports" 
were  also  transferred -in  to  the  primary  industry  in  much  the  same 
sense  as  domestic  transfers-in.  The  entire  supply  of  primary  prod¬ 
ucts  was  then  distributed  directly  to  consuming  industries.  At  the 
same  time  the  products  which  were  not  distributed  directly  (secondary 
products  and  others  transferred-out)  became  indirect  allocations  to 
other  industries. 

Thus,  the  gross  output  of  an  industry  included  the  pri¬ 
mary  industry's  production  and  the  sum  of  all  transfers-in,  whether 
domestic  or  foreign  in  origin.  ‘In  order  to  balance  an  industry's 
inputs  with  its  gross  output,  as  now  defined,  it  was  necessary  to 
add  these  transfers-in  to  the  input  side  as  well. 


A  basic  industry  as  an  aggregate  of  Census  industries 

A  number  of  manufacturing  industries  in  the  Interindustry 
Relations  Study  were  composites  of  individual  Census  of  Manufactures 
industries.  Usually,  such  aggregations  were  made  where  either  input 
or  output  distribution  information  was  more  readily  available  for 
the  aggregation  than  for  the  individual  component  industries  or  where 
industrial  integration  made  interindustry  transactions  among  the 
aggregate  essentially  meaningless.  In  such  aggregations,  products 
which  were  secondary  to  the  individual  component  industries  often 
became  primary  to  the  composite  industry.  For  instance,  the  indi¬ 
vidual  Census  industries  comprising  the  interindustry  Apparel  sector 
show  aggregate  shipments  of  secondary  products  valued  at  $798,619,000. 
However,  an  analysis  of  the  individual  items  indicated  that  only 
$4,586,000  of  these  were  products  primary  to  Census  industries  which 
were  not  components  of  the  composite  Apparel  sector.  The  remainder 
•was  primary  to  component  Census  apparel  industries  and  hence  also 
primary  to  the  composite  Apparel  sector.  Consequently,  $794,033,000 
of  shipments  were  automatically  shifted  from  the  secondary  products 
category  where  initially  classified  to  become  primary  products  of 
the  composite  category. 
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Inputs  to  Primary  Industry 
Cost  of  materials,  fuels,  etc. 

As  indicated  earlier,  the  19^7  Census  of  Manufactures 
published  for  most  industries  the  cost  of  materials,  fuel,  elec¬ 
tricity,  and  contract  vork  actually  consumed  during  the  year. 

This  figure  served  as  one  of  the  important  control  values  in  the 
input  reports.  However,  it  had  to  be  modified  to  take  into 
consideration  some  of  the  output  modifications  indicated  previous¬ 
ly.  Where  the  outputs  of  industries  had  been  augmented  to  include 
government  manufacturing  operations,  or  manufacturing  operations 
in  trade,  or  Census  under coverage ,  or  revaluation  of  toll  work, 
the  cost  of  materials  had  to  be  increased  accordingly  to  include 
inputs  associated  with  the  additions  to  outputs.  Usually,  the 
adjustments  to  the  cost  of  materials  values  as  well  as  to  the 
individual  input  values  were  proportional  to  the  increases  in 
outputs,  i.e.,  the  input  structure  for  the  increased  output  was 
assumed  to  be  the  same  as  for  output  of  the  basic  industry.  In 
the  case  of  toll  work  revaluation,  the  cost  of  materials  was  aug¬ 
mented  by  the  same  amount  as  the  primary  products  shipments,  thus 
leaving  unchanged  the  nonmaterial  charges  residual  for  the  indus¬ 
try. 


One  additional  modification  was  introduced  in  the  cost 
of  materials  value  to  compensate  for  special  treatment  accorded 
force-account  construction  2 /  maintenance.  In  the  Census  treat¬ 
ment  of  an  industry,  all  costs  associated  with  force -account 
construction  maintenance  were  included  in  the  cost  structure  of 
the  industry.  Hence,  material  costs  associated  with  such  force- 
account  construction  maintenance  were  included  In  the  Census  value 
for  cost  of  materials.  However,  in  the  Interindustry  Relations 
Study  all  construction  activity,  both  contract  and  force -account, 
was  included  in  the  scope  of  the  construction  industry,  with  the 
individual  industries  purchasing  maintenance  construction  serv¬ 
ices.  Consequently,  individual  inputs  associated  with  force- 
account  construction  maintenance  were  eliminated  from  the  input 
structures  of  the  industries  in  order  to  avoid  duplications. 


2 /  "Force -account  construction,"  as  performed  by  private 
concerns,  is  that  accomplished  by  employees  of  a  private  busi¬ 
ness  organization  not  in  the  construction  industry  for  the  use 
of  the  organization  in  its  normal  business  operations. 
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Such  adjustments  were  estimated  for  each  industry  and  applied  to 
the  cost  of  materials  controls.  In  general,  individual  input 
entries  were  not  affected  because  they  were  originally  estimated 
only  for  the  commodities  produced.  However,  because  of  inability 
to  identify  the  items  in  all  cases,  specific  materials  inputs  may 
still  include  varying  amounts  chargeable  to  force-account  construc¬ 
tion  maintenance.  3/ 

Entries  representing  both  domestic  and  foreign  transfers- 
in  were  made  on  the  input  side  to  balance  the  entries  on  the  output 
side.  These  input  entries,  however,  do  not  refer  to  materials  enter¬ 
ing  into  the  production  of  the  products  transferred  in,  but  rather 
to  the  values  of  the  products  themselves,  because  the  former  have 
already  been  accounted  for  in  the  originating  industries. 


Nonmaterial  charges 

In  the  Interindustry  Relations  Study  the  nor material 
charges  included  purchased  services  as  well  as  factor  payments  and 
other  charges,  and  was  derived  as  the  residual  after  subtracting 
the  cost  of  materials,  supplies,  fuel,  electricity,  and  contract 
work  from  total  inputs  to  primary  industry,  the  latter  being  iden¬ 
tical  in  value  with  total  production  of  primary  industry.  In  the 
19^7  Census  of  Manufactures,  the  item  most  similar  to  nonmaterial 
charges  is  * value  added, which  was  there  defined  as  the  difference 
between  total  shipments  of  an  industry  and  the  cost  of  materials, 
fuel,  electricity,  and  contract  work,  and  was  intended  as  a  -measure 
of  the  contribution  of  the  manufacturing  process  to  the  value  of 
finished  manufactured  products. 

The  norma te rial  charges  item  differs  from  the  Census 
"value  added,"  and  tends  to  exceed  the  latter  for  several  reasons. 
First,  there  was  the  difference  between  production  and  shipments 
of  an  industry.  Where  there  was  a  net  increase  in  finished  goods 
inventory  of  the  producing  industry  (which  had  been  the  case  for 
most  manufacturing  industries  in  19^7)  shipments  were  lower  than 
production;  consequently,  Census  "value  added,"  which  was  based 
on  shipments,  was  less  than  the  nonmaterial  charges  item,  which 
was  based  on  production.  Second,  as  indicated  earlier,  modifi¬ 
cations  were  introduced  in  the  cost  of  materials  figures  for 


The  costs  associated  with  force -account  construction 
maintenance  which  had  to  be  excluded  from  Census  costs  of  materi 
als  were  those  charged  to  current  account  by  the  reporting  estab 
lishments • 
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many  industries  to  correspond  with  changes  in  the  production 
figures.  These  generally  tended  to  increase  the  nonmaterial 
charges  item.  Third,  in  the  Interindustry  Relations  Study  the 
cost  of  materials  control  was  reduced  to  exclude  material  costs 
associated  with  force-account  construction  maintenance,  as  in¬ 
dicated  earlier.  As  total  inputs  were  not  affected,  this  again 
tended  to  increase  the  nonmaterial  charges  residual. 

The  purchased  services  item  for  an  industry  represents 
a  summation  of  the  individual  service  allocations  by  the  relevant 
service  industries  to  the  industry  under  consideration.  The  method 
of  allocating  services  to  the  different  industries  varies  with  each 
industry  and  is  explained  in  greater  detail  in  the  output  reports 
of  the  service  industries.  Included  in  this  item  are  Federal  Gov¬ 
ernment  and  State  and  local  government  excise  taxes  on  the  few 
services  where  relevant.  Similar  excise  taxes  on  material  purchases 
are  included  in  cost  of  materials. 

The  factor  payments  and  other  charges  item  is  derived  by 
subtracting  purchased  services  from  the  nonmaterials  charges  control 
total.  This  item  includes:  taxes  paid  to  government,  except  excises 
and  duties;  factor  costs,  such  as  wages  and  salaries,  employer  con- 
tributions  to  private  pension  plans,  royalties,  interest,  entre¬ 
preneurial  income,  and  corporate  profits  after  taxes;  conventional 
nonfactor  charges,  such  as  transfer  payments,  depreciation  and  amor¬ 
tization,  capital  outlays  charged  to  current  expense,  and  losses 
and  accidental  damage  to  capital;  and  special  types  of  nonfactor 
charges,  such  as  charges  for  business  travel  and  entertainment, 
banking  service  cash  charges  to  business,  and  claim  payments.  In 
the  19^7  Interindustry  Relations  Study  the  above  factor  costs  and 
both  types  of  nonfactor  costs  appeared  as  payments  to  the  "house¬ 
holds”  sector. 


Allocation  Procedures  and  Sources 
Distribution  of  inputs 

For  intermediate  industries,  corresponding  input  and 
output  controls  are  identical,  i.e.,  gross  input  is  identical  with 
gross  output  and  total  input  to  primary  industry  is  identical  with 
total  output  (production)  of  primary  industry.  Thus,  once  the 
output  controls  were  developed,  the  corresponding  input  controls 
were  automatically  established. 
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The  main  input  problem  vas  the  development  of  distri¬ 
bution  patterns,  i.e.,  the  determination  of  the  industrial 
sources  of  the  purchases.  Such  distributions  were  not  develop¬ 
able  by  any  standard  method.  For  each  industry  the  method  had 
some  unique  features  geared  to  the  available  information  and  to 
the  inherent  problems.  Nevertheless,  several  basic  sources  sup¬ 
plied  some  information  for  all  the  manufacturing  industries  and 
additional  information  for  many  of  them, 

1.  Consumption  of  fuels  and  purchased  electric  en¬ 
ergy:  This  information  -was  published  in  the  19^7  Census  of 
Manufactures  for  every  covered  industry.  The  electric 
energy  purchased  vas  given  separately  and  the  fuel  consumption 
total  vas  further  broken  down  into  components,  such  as  bitu¬ 
minous  coal,  anthracite,  coke,  fuel  oils,  gas,  and  other  fuel, 
so  that  the  industrial  source  for  each  type  of  fuel  could  be 
identified  vith  relative  ease. 

2.  Consumption  of  selected  metal  mill  shapes  and 
forms  and  rough  and  semifinished  castings:  This  information 
vas  published  in  the  19^7  Census  of  Manufactures  for  most 
metal -consuming  industries  in  the  primary  metals  industries 
group,  the  fabricated  metal  products  group,  the  machinery 
groups,  the  transportation  equipment  group,  and  a  fev  other 
industries.  In  general,  the  remaining  industries  vere 
presumed  to  consume  no  more  than  relatively  small  amounts 

of  metal  in  unfabricated  or  semifabricated  form. 

In  the  case  of  a  fev  industries  for  vhich  metal  con¬ 
sumption  represented  a  significant  input  though  not  a  large 
part  of  total  output  of  the  respective  metals,  it  vas  possible 
to  estimate  such  from  other  sources. 

3.  Consumption  of  other  specified  materials:  For  a 
number  of  industries  data  vere  provided  by  the  19^-7  Census 
of  Manufactures  on  consumption  of  specified  materials,  such 
as  animals  slaughtered  by  the  meat  packing  industry,  selected 
agricultural  products  consumed  by  the  prepared  feeds  industry, 
flour  used  by  the  bakery  industries,  and  lumber  products 
consumed  in  some  of  the  lumber  manufacturing  industries. 

4.  MB-23^  mterials  purchases  survey:  This  vas  a 
survey  of  19^9  materials  purchases  by  a  sample  of  some  1,500 
establishments  in  the  metal  fabricating  industries ,  conducted 
by  the  U.  S.  Bureau  of  the  Census  for  the  Munitions  Board, 
vith  summary  data  made  available  to  the  Bureau  of  Labor  Sta¬ 
tistics.  Control  totals  from  individual  reports  vere 
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reconciled  with  corresponding  controls  in  reports  collected 
for  the  19^9  Annual  Survey  of  Manufactures  of  the  Census 
Bureau  and  then  adjusted  on  an  industry  basis  to  conform 
with  industry  control  totals  from  the  19^7  Census  of  Manu¬ 
factures  .  This  survey  provided  most  of  the  basic  input 
(purchases)  data  for  the  industries  sampled. 

5*  Glass  survey:  The  U.  S.  Bureau  of  the  Census 
conducted  a  survey  for  the  Bureau  of  Labor  Statistics  of 
materials  purchased  by  major  glass  manufacturing  plants. 

Data  were  obtained  from  77  plants  operated  by  11  companies. 
The  information  obtained  made  it  possible  to  fill  in  most 
of  the  major  gaps  on  the  input  side  for  the  glass  industry. 

6.  Trade  associations  and  individual  companies: 
During  the  course  of  the  project  a  great  many  trade  asso¬ 
ciations  and  individual  companies  were  approached  for  in¬ 
formation  and  review  of  estimates.  However,  the  acquisition 
and  use  of  material  from  these  sources  created  problems, 
inasmuch  as  such  data  generally  were  not  geared  to  the  19^7 
Interindustry  Relations  Study  and  normally  required  consider¬ 
able  adjustment  before  they  could  be  made  applicable  to  an 
industry. 

7*  Engineering  and  chemical  process  data:  These 
data  were  obtained  from  engineering  and  chemical  processes 
handbooks.  The  formulas  and  “flow  charts'1  incorporated  in 
these  handbooks  were  extremely  useful  in  making  initial 
estimates  of  the  materials  requirements,  particularly  in 
the  chemicals  industries.  These  estimates  were  modified 
when  appraised  in  the  light  of  other  data  but  were  of  major 
importance  in  developing  the  preliminary  estimates  of  use 
of  certain  key  materials. 

8.  Other  books  and  periodicals:  Generally,  these 
sources  did  not  supply  any  specific  input  patterns  for 
manufacturing  industries.  However,  they  were  useful  in 
supplying  background  information  and  direction  for  further 
research. 

9.  IIR-002:  An  unpublished  Census  Bureau  tabulation 
of  listed  imports  for  consumption  into  continental  United 
States  in  19Vjf >  grouped  by  1-0  category  and  compiled  for  the 
Bureau  of  Labor  Statistics.  The  noncompetitive  imports  are 
components  of  the  cost  of  materials  control  totals .  The 
competitive  imports,  however,  are  only  input  entries  designed 
to  balance  to  augmented  output  entries,  as  indicated  earlier. 
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10.  Output  reports  of  other  industries:  For  some 
industries  direct  input  patterns  were  not  available.  How¬ 
ever,  output  reports  of  other  industries  indicated  distri¬ 
butions  of  products  to  some  of  these  industries.  These 
output  distributions  were  re tabula ted  by  consuming  industry 
and  incorporated  in  the  relevant  input  reports. 


Distribution  of  outputs 

The  gross  output  was  distributed  by  two  main  types  of 
allocations.  The  least  important  was  the  indirect  allocation 
or  transfer-out  of  secondary  products  and  other  transferred  prod¬ 
ucts  to  the  relevant  primary  or  "dummy”  industry  for  distribution 
to  consuming  industries.  The  major  distribution  was  the  allo¬ 
cation  of  primary  products  directly  to  consuming  industries. 

Transfers  of  secondary  products  were  indicated  in  part 
in  the  19^7  Census  of  Manufactures  (Standard  Table  V).  Judgment 
estimates  were  made  for  transferring  other  secondary  products. 

A  considerable  amount  of  secondary  products  remained  unallocated 
in  many  of  the  industry  reports. 

The  distribution  of  primary  products  to  consuming 
industries  was  a  major  task  for  the  industry  analyst  and  gave 
rise  to  many  problems.  As  in  the  case  of  the  distribution  of 
inputs,  no  standard  procedure  was  applicable  to  all  manufacturing 
industries.  However,  for  most  industries  the  first  attempt  in 
distributing  the  primary  products  took  the  form  of  a  commodity 
flow  analysis.  The  product  detail  shown  in  the  Census  was  studied 
to  determine  which  of  the  products  could  be  categorized  as  being 
essentially  household  items  or  producers*  durable  goods  or  inter¬ 
mediate  goods  for  industry  use.  Where  products  could  be  put  in 
any  two  or  all  three  categories,  attempts  were  made  to  determine 
roughly  the  percentage  belonging  to  each  category.  Difficult 
problems  arose  in  the  determination  of  such  percentages.  For 
instance,  large  Diesel  engines  normally  were  capitalized  by  most 
industries  but  treated  as  current  account  expenditures  in  the 
tractor  industry  when  they  were  incorporated  into  tractors.  An¬ 
other  example  was  provided  by  television  sets,  which  were  sold 
mostly  to  households,  but  some  were  sold  to  bars  and  grills  and 
other  amusement  places  where  they  might  have  been  considered 
producers*  durable  equipment.  In  these  and  other  cases  there  was 
little  information  upon  which  to  base  distribution  of  commodities 
to  the  various  categories.  By  necessity,  such  determinations  had 
to  be  quite  rough  and  based  almost  entirely  on  judgment  rather 
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than  on  quantitative  data  or  precise  estimating  techniques.  Most 
estimates  derived  in  this  fashion  were  tentative,  because  some  of 
these  products,  regardless  of  category,  were  exported  or  purchased 
by  Federal  or  State  and  local  governments.  Moreover,  separate 
analyses  of  other  sectors  occasionally  led  to  some  modifications. 

Having  grouped  the  commodities  into  those  tentatively 
belonging  to  the  households,  producers'  durable  goods,  and  inter¬ 
mediate  categories,  the  next  task  was  to  make  the  necessary  modi¬ 
fications  for  other  final  demand  uses  and  distribute  the  residual 
intermediate  category  to  the  individual  consuming  industries.  The 
following  were  some  of  the  procedures  and  sources  used  in  this 
connection: 

1.  Trade  and  other  publications:  Publications  such 
as  Facts  for  Industry,  Minerals  Year  Book,  Yearbook  of  the 
American  Bureau  of  Metal  Statistics,  Lumber  Industry  Facts, 
Petroleum  Facts  and  Figures,  Cotton  Counts  its  Customers, 
and  Industrial  Marketing  contained  extensive  information 
which  could  be  utilized  either  directly  or  in  some  modified 
form  for  purposes  of  distribution  of  output.  In  some  in¬ 
stances,  output  distribution  information  available  from 
these  publications  for  aggregates  of  commodities  and  indus¬ 
tries  could  be  broken  down  into  finer  detail  by  various 
procedures  utilizing  related  information  gathered  from 
other  sources. 

2w  Individual  companies  and  trade  associations:  As 
indicated  earlier,  many  trade  associations  and  a  number  of 
individual  companies  were  contacted  for  whatever  information 
and  assistance  they  could  provide  that  might  be  useful  in 
developing  input  and  output  distributions  for  various  indus¬ 
tries.  In  general,  not  much  of  this  type  of  information 
could  be  utilized  directly  in  the  studies.  However,  in 
some  Instances  such  information  was  useful  for  developing 
estimating  techniques  and  checking  previous  estimates. 

3.  Related  information:  In  some  industries  where 
no  direct  distribution  information  was  available,  an  attempt 
was  made  to  obtain  data  on  the  use  of  other  products  or 
equipment  which  could  reasonably  be  assumed  to  have  a  high 
correlation  with  the  use  of  the  particular  products  under 
analysis.  This  information  then  could  be  used  to  devise  a 
system  of  weights  for  distributing  the  products  to  consuming 
iniustries.  For  example,  parts  for  various  industrial  ma¬ 
chinery  were  distributed  to  industries  which  use  such  ma¬ 
chinery,  on  the  basis  of  either  inventory  information  on  the 
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ownership  of  such  machinery  or  relative  production  by 
industries  using  such  machinery  in  their  production 
processes . 

4 •  Input  reports  of  consuming  industries:  For  many 
products,  direct  distribution  patterns  were  not  available. 
However,  input  reports  of  other  industries  often  indicated 
consumption  of  such  items,  based  on  the  MB -234  survey  and 
other  data.  Expenditure  distributions  determined  for  the 
construction  and  government  sectors  vere  particularly  use¬ 
ful  in  this  regard.  Such  input  data  vere  re  tabulated  by 
producing  industry  and  incorporated  in  the  relevant  output 
reports . 


EIR-002:  This  is  an  unpublished  Census  Bureau 
tabulation  of  listed  exports  of  U.  S.  merchandise  from 
continental  United  States,  grouped  by  1-0  category  and 
compiled  for  the  Bureau  of  labor  Statistics. 


Allocation  of  marketing  charges 

Several  kinds  of  marketing  (or  distribution)  charges 
can  be  distinguished:  transportation  charges,  which  include 
railroad  transportation,  other  water  transportation,  trucking, 
air  transportation,  petroleum  pipelines,  and  warehousing,  storage, 
and  stockyards;  trade  margins,  which  include  wholesale  and  retail 
trade  margins;  and  taxes,  which  include  Federal  transportation 
excise  taxes,  other  Federal  excise  taxes,  and  State  and  local 
excise  taxes.  Each  of  these  distribution  charges  was  developed 
as  an  aggregate  to  be  associated  with  the  sum  of  the  primary  prod¬ 
ucts  of  each  producing  industry,  including  transfers -in. 

In  general,  transportation  charges,  including  Federal 
excise  taxes  on  transportation,  were  allocated  in  direct  propor¬ 
tion  with  the  value  of  each  individual  transaction,  unless  there 
was  information  available  to  justify  differential  allocation. 
Wholesale  trade  margins  were  also  frequently  allocated  in  pro¬ 
portion  to  the  transactions.  Special  consideration  was  given  to 
transactions  involving  exports,  government,  and  intermediate  in¬ 
dustries.  Retail  trade  margins  vere  allocated  mostly  to  house¬ 
holds,  although  in  some  instances  they  were  also  allocated  to 
producers'  durable  goods  and  intermediate  products  transactions. 
Federal  excise  taxes,  other  than  on  transportation,  and  State 
and  local  excise  taxes  vere  generally  allocated  along  with  those 
sales  where  such  taxes  vere  considered  to  be  relevant,  e.g., 
sales  to  consumers.  No  taxes  were  allocated  with  transactions 
involving  government  and  exports. 
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Reconciliation  of  input-output  estimates 

In  many  instances  input  estimates  and  output  distri¬ 
butions  were  made  independently.  Therefore,  it  was  necessary 
at  some  stage  to  set  up  a  system  whereby  such  estimates  could  be 
reconciled.  This  was  done  by  retabulating  the  input  estimates  by 
producing  industry  and  comparing  such  tabulations  with  the  re¬ 
spective' output  distributions.  In  instances  of  difference,  the 
estimates  were  reconciled  where  possible.  Where  no  clear-cut 
decision  could  be  reached  in  favor  of  one  or  the  other  of  the 
estimates,  the  estimate  most  consistent  with  the  other  estimates 
in  the  particular  report  was  usually  presented.  In  such  cases 
the  discussion  may  have  included  the  reasons  for  both  estimates. 


Distribution  of  miscellaneous  receipts 

The  output  of  most  manufacturing  industries  included 
receipts  from  activities  that  were  not  readily  classifiable  with¬ 
in  the  categories  of  primary  or  secondary  production.  Such  receipts 
arose  from  contract  and  commission  work,  repair  work,  sale  of  scrap 
and  salable  refuse,  and  miscellaneous  nonmanufacturing  activities, 
and  were  shown  in  the  19*4-7  Census  of  Manufactures  for  each  industry 
in  the  indicated  detail,  under  the  general  heading  of  "Miscellaneous 
Receipts.  **  In  distributing  the  output  of  each  industry  it  was  also 
necessary  to  distribute  the  miscellaneous  receipts  component,  i.e., 
to  determine  the  industrial  sources  of  such  receipts. 

In  general,  there  was  very  little  information  available 
to  aid  in  the  distribution  of  the  receipts  from  contract  and 
commission  work,  repair  work,  and  miscellaneous  nonmanufacturing 
activities.  For  a  few  industries  where  the  background  information 
permitted  reasonable  assumptions  with  regard  to  some  item  of  the 
miscellaneous  receipts,  such  assumptions  were  made  and  the  items 
distributed  accordingly.  Thus,  in  the  case  of  the  apparel  in¬ 
dustry,  it  was  reasonable  to  assume  that  most  of  the  contract  and 
commission  work  was  for  other  plants  of  the  same  industry,  except 
for  some  estimated  amount  of  contract  work  for  government.  Hence, 
the  receipts  from  contract  and  commission  work  in  that  industry 
were  distributed  to  government  and  to  the  apparel  industry  itself. 
For  most  industries,  however,  the  available  information  was  in¬ 
adequate  for  making  such  assumptions  and  the  receipts  from  the 
enumerated  activities  were  left  unallocated. 

In  the  case  of  scrap  the  situation  was  different. 
Sufficient  information  on  scrap  consumption  had  been  developed 
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in  the  input  studies  of  the  various  industries  to  enable  the 
distribution  of  practically  all  the  known  scrap  production.  Here 
the  difficulty  lay  in  the  fact  that  most  of  the  scrap  consumption 
information  was  not  in  sufficient  detail  to  indicate  the  exact 
nature  and  industrial  source  of  such  scrap.  Most  of  the  scrap 
consumption  information  could  be  categorized  only  as  either  metal 
or  nonmetal.  The  problem  was  Solved,  therefore,  by  setting  up 
two  "dummy”  industries- -I -0  5093 *1>  Waste  Products,  Metal,  and 
1-0  5093*2,  Waste  Products,  Nonmetal- -to  which  most  of  the  scrap 
would  be  transferred  from  the  producing  industries  and  which  would 
serve  as  the  central  sources  from  which  scrap  would  be  distributed 
to  the  consuming  industries.  It  was  usually  possible  to  classify 
the  producing  industry's  scrap  as  metal  or  nonmetal  by  consider¬ 
ing  the  type  of  products  produced.  Scrap  produced  outside  of 
manufacturing  was  added  to  the  scrap  stockpile  by  means  of  inven¬ 
tory  depletions  (i.e.,  from  previous  years). 

Here,  too,  there  were  a  few  instances  where  both  the 
scrap  production  and  consumption  information  appeared  in  suffi¬ 
cient  detail  to  enable  the  distribution  of  such  scrap  directly 
from  the  producing  industry  to  the  consuming  industries.  Where 
such  information  was  available,  the  direct  method  of  distri¬ 
bution  was  employed.  For  most  industries,  however,  the  indicated 
indirect  method  was  necessary. 
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Collection  and  Compilation  of  Work  Stoppage  Statistics 


Estimates  shoving  the  number  of  stoppages, 
workers  involved,  and  man-days  idle  in  the 
United  States  are  issued  monthly  by  the  United 
States  Department  of  Labor's  Bureau  of  Labor 
Statistics ,  Annually,  totals  are  compiled  and 
the  statistics  are  also  presented  by  such  clas¬ 
sifications  as  industry.  State,  city,  2/  major 
issue,  and  duration .  Strike  statistics  are  a 
broad  indicator  of  industrial  unrest.  They  pro¬ 
vide  a  quantitative  measure  of  the  extent  to 
which  labor -management  disputes  result  in  stop¬ 
pages  of  work. 

The  Bureau  of  the  Census  in  1880  made  the 
first  attempt  to  secure  statistics  on  strikes 
and  lockouts.  In  that  year  schedules  were  sent 
to  employers  and  workers  in  all  disputes  about 
which  notices  appeared  in  the  public  press.  In¬ 
formation  was  received  on  J62  situations.  Seme 
data  were  obtained  on  causes  of  strikes,  their 
results,  as  well  as  their  State  distribution. 
No  information  was  secured  on  number  of  workers 
or  man-days  of  idleness. 

Subsequently,  the  method  of  collecting  the 
information  varied,  and  the  statistical  series 
on  work  stoppages  thus  automatically  fall  into 
several  historical  groupings .  For  the  year 
1880,  data  on  strikes  and  lockouts  were  gath¬ 
ered  at  the  time  the  Tenth  Census  was  taken. 
For  the  period  1881-1905,  the  United  States 
Bureau  of  Labor  collected  data  on  stoppages, 
excluding  those  that  involved  fever  than  6 
workers  or  lasted  less  than  1  day--a  practice 
that  the  Bureau  follows  currently.  In  this 
period,  data  were  published  on  the  number  of 
strikes  and  the  workers  involved,  with  break¬ 
downs  by  industry  and  State,  number  of  establish¬ 
ments  involved,  and  the  percentage  of  strikes 
involving  labor  organizations. 

No  Federal  agency  collected  national  in¬ 
formation  on  stoppages  from  1906  to  1913*  The 
Bureau  of  Labor  compiled  data  on  only  the  num¬ 
ber  of  stoppages  during  19114. -1 5.  Information 
on  the  number  of  workers  involved  was  subse¬ 
quently  added  for  approximately  two -thirds  of 
the  known  stoppages  in  the  1916-26  period.  Data 


l/  Revision  of  the  article  included  in 
BLS  Bulletin  No.  993 >  "Techniques  of  Preparing 
Major  BLS  Statistical  Series . "  The  revision  was 
prepared  by  Lily  Mary  David  and  Ann  J.  Herlihy 
of  the  Bureau 's  Division  of  Wages  and  Industrial 
Relations . 

2/  Before  1952,  "city"  in  this  series  re¬ 
ferred  to  actual  city  boundary  lines.  Beginning 
in  1952  this  definition  was  broadened  to  in¬ 
clude  the  entire  metropolitan  area.  See  sec¬ 
tion  on  geographical  classification. 


available  for  all  of  these  years  are  included 
in  BLS  Bulletin  No.  6 51,  "Strikes  in  the  United 
States,  1880-1936." 

Since  1927,  a  fairly  uniform  procedure  has 
been  followed  in  obtaining  detailed  information 
from  the  parties  involved  in  work  stoppages. 
Figures  have  been  prepared  on  the  amount  of 
idleness  during  work  stoppages  each  month  as 
well  as  on  the  number  of  stoppages  and  number 
of  workers  involved. 

Scope 

Coverage  of  the  present  series  extends  to 
all  known  strikes  and  lockouts  within  the  con¬ 
tinental  United  States  that  involve  six  or  more 
workers  and  last  a  full  day  or  shift.  Stoppages 
of  American  seamen  or  other  workers  in  foreign 
ports  ‘are  not  included,  nor  are  strikes  of  for¬ 
eign  crews  on  foreign  ships  in  American  ports. 
All  employees  made  idle  in  the  establishment 
are  counted  as  "involved,"  even  though  they  may 
not  be  active  participants  or  -supporters  of  the 
controversy.  All  days  on  which  work  was  sched¬ 
uled  are  included  in  calculating  man-days  of 
Idleness.  In  industries,  such  as  basic  steel 
and  rubber,  where  there  are  continuous  opera¬ 
tions,  appropriate  adjustments  are  made  for  the 
fact  that  substantial  proportions  of  workers 
are  employed  on  Saturday  and  Sunday .  The  worker 
figure  is  a  "peak" — that  is  the  number  idle  on 
the  day  of  maximum  idleness.  However,  computa¬ 
tions  of  idleness  take  account  of  variations  in 
the  number  of  workers  idle  from  period  to 
period  during  the  strike. 

The  Bureau  defines  a  strike  as  a  tempo¬ 
rary  stoppage  of  work  by  a  group  of  employees 
to  express  a  grievance  or  enforce  a  demand. 
Usually  the  issue  in  dispute  is  directly  be¬ 
tween  the  employer (s)  and  the  striking  employ¬ 
ees,  but  there  are  significant  exceptions.  For 
example,  in  jurisdictional,  as  well  as  in  rival 
union  or  representation  strikes,  the  motivating 
factors  may  largely  involve  two  or  more  unions 
rather  than  the  employer  directly.  In  a  sym¬ 
pathy  strike,  no  dispute  usually  exists  between 
the  striking  workers  and  their  immediate  em¬ 
ployer.  The  purpose  of  such  strikes  is  to  give 
union  support  or  broaden  group  pressure  for  the 
benefit  of  another  group  of  workers.  Some  pro¬ 
test  strikes  are  intended  to  register  the  dis¬ 
satisfaction  of  workers  with  action  (or  lack  of 
action)  by  local,  State,  or  Federal  Government 
agencies  on  matters  affecting  their  interests. 

A  lockout  is  defined  as  a  temporary  with¬ 
holding  of  work  by  an  employer  (or  a  group  of 
employers)  to  enforce  terms  of  employment  upon 
a  group  of  employees .  No  attempt  is  made  to 
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distinguish  statistically  between  strikes  and 
lockouts  because  of  the  difficulty  of  deter¬ 
mining  the  facts.  Stoppages  are  included  in  the 
series  regardless  of  who  may  be  deemed  "respon¬ 
sible,”  or  which  party  takes  the  initiative, 
and  the  terms  "strike"  and  "work  stoppage"  are 
used  interchangeably. 

So-called  slowdowns,-  where  employees  con¬ 
tinue  at  work  but  at  reduced  production  speed, 
are  not  included,  nor  are  those  instances  in 
which  workers  report  an  hour  or  two  late  each 
day  as  a  protest  gesture  or  quit  work  several 
hours  before  closing  time  to  attend  rallies  or 
mass  meetings. 

Survey  Methods  and  Sources 

The  Bureau  seeks  to  obtain  complete  cover¬ 
age  of  all  stoppages  of  six  or  more  workers, 
lasting  at  least  a  full  shift.  It  does  not  base 
the  strike  series  upon  a  sample,  but  includes 
sill  stoppages  of  the  specified  size  and  dura¬ 
tion  for  which  verified  information  is  obtained. 

Information  on  the  existence  of  a  stoppage 
is  currently  obtained  from  various  sources,  in¬ 
cluding  (l)  clippings  on  labor  disputes  froi 
daily  and  weekly  newspapers  throughout  tht 
country ;  (2)  notices  received  directly  from  the 
Federal  Mediation  and  Conciliation  Service;  (3) 
a  periodic  compilation  by  the  local  offices  of 
State  employment  security  agencies  provided 
through  the  Bureau  of  Employment  Security  of 
the  U.S.  Department  of  Labor;  (4)  information 
received  from  other  State  agencies  (such  as 
State  mediation  boards  and  State  Labor  Depart¬ 
ments);  (5)  various  employers  and  employer 
associations;  (6)  Internationa]  unions  and  their 
publications;  and  (7)  construction  firms  doing 
work  for  the  Atomic  Energy  Commission. 

All  of  these  sources  were  not  developed  at 
once.  Thus  in  1943 ,  a  new  cooperative  arrange¬ 
ment  was  set  up  with  the  Solid  Fuels  Adminis¬ 
tration  which  resulted  in  additional  strike 
leads.  When  this  agency  went  out  of  existence 
at  the  end  of  World  Wan  II,  cooperative  arrange¬ 
ments  were  made  with  local  associations  of  coal 
coopanies.  Requests  are  sent  also  to  several 
hundred  individual  companies,  not  members  of 
associations.  Before  194-3 ,  undoubtedly  many  of 
the  small,  short  local  strikes  in  coal  mining 
were  missed. 

Cooperation  of  State  agencies  was  devel¬ 
oped  gradually,  mostly  in  the  period  after 
World  War  II.  By  1950  about  half  the  States 
were  providing  information  and  in  mid-1950 
arrangements  for  obtaining  information  from  the 
others  were  completed.  These  changes,  it  is 
estimated,  have  significantly  increased  the 
number  of  strikes  reported,  but  since  most  of 
the  added  stoppages  are  small,  the  numbers  of 
the  workers  involved  and  of  the  man-days  of 
idleness  have  been  very  little  affected. 


Questionnaires  are  mailed  to  all  parties 
to  any  work  stoppages  reported  by  one  of  the 
previously  mentioned  sources.  This  procedure 
is  designed  to  secure  first-hand  knowledge  of 
the  number  of  workers  involved,  the  dates  and 
duration  of  the  stoppage,  major  issues  involved, 
method  of  settlement,  and  related  information. 
In  some  Instances,  field  agents  of  the  Bureau 
secure  the  necessary  data;  in  others,  represent¬ 
atives  of  cooperating  States  may  contact  the 
parties. 

Strikes,  by  their  very  nature,  are  usually 
a  matter  of  public  knowledge  and  reporting  by 
newspapers  and  other  publications.  However,  the 
Bureau  holds  confidential  the  individual  re¬ 
ports  submitted  by  employers  and  unions,  as 
well  as  supplementary  data  collected  through 
State  or  Federal  agencies. 

Calculation  Procedures 

The  Bureau's  preliminary  monthly  strike 
series  is  based  in  large  part  on  estimates, 
although  these  totals  seldom  vary  significantly 
from  the  later,  final  reports  prepared  from 
the  parties'  replies.  This  is  mainly  due  to  the 
availability  of  fairly  accurate  data  on  the 
larger  stoppages  when  preliminary  estimates  are 
made.  The  final  strike  statistics  compiled 
annually  are  the  result  of  compilation  of  ac¬ 
tual  data  received  on  the  schedule  form  from 
the  parties  involved  in  the  stoppages.  These 
final  statistics  are  published  each  year  in  the 
May  issue  of  the  Monthly  Labor  Review.  More  de¬ 
tailed  data  are  included  in  an  annual  bulletin. 


Estimates  are  prepared  and  published 
monthly  on  the  three  measures  of  work  stop¬ 
pages:  (l)  number  of  stoppages;  (2)  number  of 
workers  involved;  and  (3)  man-days  of  idleness. 
Such  estimates  are  compiled  about  4  weeks  after 
the  end  of  the  month  of  reference  from  the  most 
accurate  information  available  on  all  stoppages 
known  to  the  Bureau.  As  there  is  a  lag  between 
the  occurrence  and  reporting  of  a  number  of 
relatively  small  strikes,  allowance  is  made 
(depending,  upon  several  variables)  for  these 
smaller  stoppages  in  preparing  the  estimates  of 
disputes  occurring  within  the  month.  Estimates 
of  the  number  of  workers  involved  and  of  total 
idleness  are  based  upon  information  on  indi¬ 
vidual  stoppages  of  500  or  more  workers  and/or 
5,000  or  more  men -days  of  idleness;  and  on  the 
Bureau's  information  and  experience  about  smal¬ 
ler  stoppages. 

The  total  man-days  of  idleness  during  the 
month  because  of  strikes  is  published  as  a 
percentage  of  estimated  working  time  of  all 
workers.  "Estimated  working  time"  is  computed 
for  purposes  of  this  table  by  multiplying  the 
average  number  of  employed  workers  by  the  num¬ 
ber  of  days  worked  by  most  employees.  This 
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number  excludes  Saturdays  when  customarily  not 
worked,  Sundays,  and  established  holidays. 

"Total  employed  workers”  used  in  making 
these  computations  before  1951  refers  to  all 
workers  except  those  in  occupations  and  profes¬ 
sions  in  which  there  is  little  if  any  union 
organization  or  in  which  strikes  rarely  occur. 
Beginning  in  1951,  the  concept  of  "total  employed 
workers"  was  changed  to  coincide  with  the  Bu¬ 
reau’s  figures  of  nonagricultural  employment, 
excluding  Government  but  not  excluding  workers 
in  other  occupational  groups.  Tests  show  that 
the  percentage  of  total  idleness  computed  on 
the  basis  of  the  new  and  the  old  figures 
usually  differs  by  less  than  one -tenth  of  a 
point  whereas  the  percentage  of  workers  idle 
differs  by  about  0.5  or  0.6  of  a  point.  The 
following  tabulation  compares  the  figures  for 
1950  computed  on  the  old  and  new  bases: 


Percent 

of  - 

Base 

Man-days 

Workers 

of 

idleness 

Old . 

6.9 

.44 

New . 

6.3 

.40 

The  annual  series  includes  total  number 
of  stoppages,  workers  involved,  and  man-days  of 
idleness.  Compilation  of  such  statistics  is 
essentially  a  process  of  assembling  the  neces¬ 
sary  information  on  individual  cases,  followed 
by  analysis,  evaluation,  and  classification 
into  groups.  Application  of  technical  statis¬ 
tical  formulae  is  not  involved. 

The  statistical  unit  is  the  individual 
strike  or  lockout,  irrespective  of  size.  If 
groups  of  employees  (regardless  of  their  number 
or  geographic  distribution)  join  in  a  work 
stoppage  for  a  common  objective,  their  action 
is  classed  as  a  single  strike. 

The  figure  for  the  number  of  workers  in¬ 
volved  in  a  strike  or  lockout  is  the  maximum 
number  actually  made  idle  in  the  establishment 
directly  involved.  As  already  indicated,  no 
distinction  is  made  between  the  actual  partici¬ 
pants  in  a  strike  and  those  respecting, or  kept 
idle,  by  picket  lines  or  those  sent  home  by  the 
employer  when  a  stoppage  in  one  department 
closes  the  plant. 

Man-days  of  idleness,  like  the  number  of 
workers  involved,  are  based  on  the  idleness  at 
the  establishments  directly  Involved.  Workers 
involved  multiplied  by  days  of  idleness  equal 
total  man-days  idle.  When  the  number  of  workers 
idle  varies  significantly  during  the  period  of 


the  stoppage,  adjustment  is  made  accordingly  in 
the  calculation  of  man-days  of  idleness.  In 
this  calculation,  holidays  and  days  not  nor¬ 
mally  worked  are  omitted  from  the  count  of  days 
of  idleness. 

The  annual  statistics  are  classified  ac¬ 
cording  to  a  number  of  significant  factors, 
briefly  described  here: 

1 . — An  industrial  classification  is  made 
of  each  strike  in  accordance  with  the  Standard 
Industrial  Classification  Manual  published  by 
the  United  States  Bureau  of  the  Budget.  A  few 
stoppages  directly  affect  workers  in  more  than 
one  industry.  Small  stoppages  falling  in  this 
category  are  classified  in  the  industry  having 
the  majority  of  workers  involved;  in  large 
interindustry  stoppages,  there  is  proportionate 
allocation. 


2.  — The  duration  of  each  stoppage  is  com¬ 
puted  on  the  basis  of  calendar,  rather  than 
working  days,  i.e.,  the  number  of  calendar  days 
from  the  beginning  until  the  end  of  the  stop¬ 
page.  For  stoppages  which  begin  at  a  definite 
time  and  are  terminated  by  a  formal  agreement 
at  a  definite  time,  no  problem  arises  in  deter¬ 
mining  duration.  Some  strikes,  however,  are 
never  formally  settled,  although  the  workers 
may  gradually  go  back  to  their  jobs  or  find 
other  employment;  employers  may  be  able  to 
resume  production  with  new  recruits  or  may 
close  their  plants  permanently.  In  such  cases, 
the  stoppages  are  terminated,  for  statistical 
purposes,  when  a  majority  of  the  vacancies  are 
filled  and  production  begins  to  approach  nor¬ 
mal.  On  occasion,  an  actual  settlement  is 
reached  later;  the  statistical  record  of  the 
stoppage  is  then  reopened  and  the  figures  are 
adjusted  correspondingly. 

3.  — Number  of  establishments  involved. 
The  establishment  is  actually  a  single  work¬ 
place,  for  example,  a  factory,  mine,  or  store. 
In  a  widespread  strike  of  intercity  bus  drivers, 
truck  drivers,  or  railroad  workers,  the  estab¬ 
lishment  is  regarded  as  the  terminal  out;  of 
which  the  employees  worx;  in  a  strike  of  sea¬ 
men,  the  ship  is  the  establishment;  and  in  a 
strike  of  dock  workers,  the  individual  dock  or 
loading  place  is  recorded  as  the  place  of  work. 


4 . --Geographical  classification  of  stop¬ 
pages  followed  State  and  city  boundary  lines 
through  1951.  Bata  were  compiled  each  year  for 
150  separate  cities  (excluding  suburban  areas 
outside  the  corporate  limits) .  Beginning  in 
1952,  the  compilation  of  data  by  metropolitan, 
or  industrial,  areas  superseded  city  boundary 
lines.  Information  is  now  compiled  for  approx¬ 
imately  180  such  areas.  In  interstate  stop¬ 
pages,  the  workers  involved  and  mem-days  idle 
are  allocated  to  their  respective  States. 
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5 .  — The  causes  of  most  strike*  are  mul¬ 
tiple  and  varied,  and  do  not  always  lend  them¬ 
selves  readily  to  immediate  and  exact  classifi¬ 
cation.  After  evaluation  of  the  information 
available,  the  stoppages  are  classified  by 
issues  into  four  broad  categories:  (l)  wages 
and/or  hours  and/or  fringe  benefits;  (2)  union 
organization  matters  (representation,  union 
security,  and  the  like);  (3)  other  working  con¬ 
ditions,  such  as  Job  security,  physical  working 
conditions,  administrative  policies,  and  work¬ 
load;  or  (4)  inter-  or  intraunion  matters. 
Within  these  groups  there  are  further  subdivi¬ 
sions  into  more  specific  categories. 

6.  — Union  Involved  is  another  major  clas¬ 
sification.  For  this  purpose  the  union  involved 
is  the  union  which  has  taken  active  leadership 
in  the  stoppage.  In  disputes  involving  more 
than  one  union  (Jurisdictional  or  rival  union 
disputes  as  well  as  those  of  cooperating  un¬ 
ions),  classification  is  made  accordingly.  If 
unorganized  workers  strike  independently,  a 
separate  classification  is  used.  For  publica¬ 
tion  purposes,  the  union  information  is  com¬ 
bined,  and  presented  by  major  affiliation  of 
the  uniono,  i.e.,  American  Federation  of  Labor, 
Congress  of  Industrial  Organizations,  Independ¬ 
ent,  single  firm  or  no  union. 

7.  --Method  of  termination  of  stoppages 
involves  classification  into  the  following  cat¬ 
egories:  (l)  disputes  in  which  the  parties 
agree  directly  to  terminate  the  stoppage  with¬ 
out  any  third-party  assistance;  (2)  those  term¬ 
inated  with  the  assistance  of  government  agen¬ 
cies;  (3)  those  terminated  with  the  assistance 
of  private  or  nongovernment  mediators;  (4)  those 
ending  without  formal  settlements;  and  (5)  those 
in  which  the  employers  discontinued  business. 

8.  --Disposition  of  issues  presents  infor¬ 
mation  regarding  the  settlement  of  the  issues 
in  the  stoppage.  In  most  strikes  the  Issues  are 
usually  settled  or  disposed  of  before  the  re¬ 
turn  to  work  is  affected,  but  provision  is 
made  for  the  cases  in  which  adjustment  of 
issues  after  resumption  of  work  is  effected  by: 
(l)  direct  negotiations  between  the  employers 
and  the  union  (or  workers);  (2)  negotiations 
with  the  aid  of  government  agencies;  (3)  arbi¬ 
tration;  and  (4)  other  means  (cases  referred  to 
NLRB,  union  boards,  tribunals,  and  other  agen¬ 
cies  where  method  is  other  than  by  negotiation) . 

The  questionnaire  an  page  5  is  used  in 
collecting  detailed  Information  from  both  em¬ 
ployers  and  unions.  An  abridged  version  of 
this  schedule  is  sent  to  (l)  parties  in  which 
the  lead  information  Indicates  that  fewer  than 
250  workers  are  involved,  and  (2)  the  partici¬ 
pants  in  very  large  industrywide  or  Nation¬ 
wide  stoppages,  in  which  information  on  many  of 
the  details  requested  in  the  longer  question¬ 
naire  is  available  from  other  sources. 


Limitations  of  the  Series 

It  is  not  known  to  what  extent  the  methods 
used  to  locate  and  obtain  information  on  work 
stoppages  result  in  a  complete  count  of  the 
number  of  work  stoppages.  However,  they  pro¬ 
vide  a  virtually  complete  record  of  all  large 
work  stoppages  so  that  the  statistics  on  num¬ 
bers  of  workers  and  of  man-days  lost  are  be¬ 
lieved  to  be  essentially  complete.  As  indi¬ 
cated  earlier,  the  addition  of  new  sources  of 
strike  information  from  time  to  time  has  prob¬ 
ably  not  seriously  affected  the  continuity  of 
the  series  on  workers  and  man-days  idle.  The 
new  sources  of  information,  however,  have  re¬ 
sulted  in  some  lack  of  strict  comparability  in 
the  number  of  strikes  reported  from  period  to 
period. 


Some  of  the  finer  more  detailed  classifi¬ 
cations  may  be  relatively  less  complete  than 
the  over-all  statistics.  Thus,  while  the  fig¬ 
ures  by  individual  states  are  undoubtedly  fairly 
complete,  in  Isolated  cases  the  figures  ror  a 
specific  tabulation  by  state  and  industry  group 
may  be  appreciably  affected  by  lack  of  infor¬ 
mation  about  one  strike. 

Within  the  limits  that  the  Bureau  places 
on  the  series,  work  stoppages  involving  few 
workers  or  lasting  short  periods  (i.e»,  fewer 
than  6  workers  or  luting  less  than  a  full 
shift)  are  omitted  from  the  count.  Such  dis¬ 
putes  usually  would  be  of  little  importance  in 
the  over-all  count,  and  frequently  cause  no  sig¬ 
nificant  idleness  or  Interruption  to  production. 


This  series  cannot  be  used  as  a  basis  far 
the  measurement  of  the  cost  of  strikes,  in 
terms  of  the  amount  of  production  and  wages 
lost.  The  calculation  of  such  items  involves 
many  factors  for  vhlch  information  is  not 
available,  including,  for  example,  production 
schedules  before  and  after -the  stoppage,  flow 
of  raw  materials,  and  amount  of  overtime  worked 
by  employees. 

Secondary  idleness  is  not  measured;  in 
other  words,  the  figures  do  not  cover  -those 
employees  made  idle  in  other  establishments  or 
industries  as  a  result  of  material  or  service 
shortages  resulting  from  a  work  stoppage.  At 
times,  the  idleness  of  employees  directly  in¬ 
volved  in  a  strike  may  be  considerably  less 
than  the  idleness  of  other  workers  brought 
about  indirectly.  No  satisfactory  measurement, 
however,  has  been  evolved  to  measure  or  esti¬ 
mate  such  indirect  effects  adequately.  The 
Bureau's  work  stoppage  series  is  limited  to  the 
establishments  in  which  the  actual  strike  idle¬ 
ness  occurs,  except  in  the  case  of  workers  who 
refuse  to  cross  picket  lines  set  up  by  a 
striking  union  at  other  establishments. 


File _ 
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CONFIDENTIAL — Not  for  public 
inspection 


Dear  Sir:  The  Bureau  of  Labor  Statistics  has  received  information 

The  Bureau  is  responsible  for  the  collection  of  statistics  on  work  stoppages  in  the  United  States. 
To  insure  the  accuracy  of  these  figures,  we  try  to  obtain  reports  from  all  parties  involved  in  such  stop¬ 
pages.  We  shall  appreciate  your  furnishing  the  information  requested  below  as  soon  as  possible.  The 
envelope  enclosed,  for  your  reply  requires  no  postage.  If  you  do  not  have  the  information,  please  for¬ 
ward  this  form  to  the  proper  official  or  give  us  his  name  and  address.  Thank  you  very  much  for  your 
cooperation. 

Very  truly  yours, 

Ewan  Clague, 

Commissioner  of  Labor  Statistics. 

1.  Name  of  employer . . . . . 

2.  Address  of  central  office _ _ _ 

3.  Principal  products  or  services  of  establishment (s)  involved  in  work  stoppage  (list  in  order  of  importance) . . 


4.  Number  of  establishments  (or  work  places)  involved 

5.  Union (s)  involved _ _ 

(Name) 

Local  No .  Address  . 


(Check) 


AFL 

CIO. 

Ind... 


6.  Dates  and  number  of  workers  idle.  (Please  report  information  for  each  establishment  directly  involved  in  the  dispute. 
In  these  establishments  report  the  total  number  idle — both  workers  directly  concerned  and  those  made  idle  because 
of  dispute.) 


Establishment  Involved 
and  Location 
(City,  County,  and  State) 

First  Day  of  Stoppage 

Period  Greatest  Number 
of  Workers  Were  Idle 

Last  Day  of  Stoppage 

Number  of 
Workers 
on  Payroll 
(before  stoppage) 

Date 

Hour 

Workers  Idle 

Dates 

Workers  Idle 

Date 

Workers  Idle 

(Use  additional  sheets  if  more  space  is  needed) 


7.  How  many  workers  were  idle  at  least  one  full  shift  or  working  day? 

8.  Number  of  days  worked  per  week  by  most  employees  before  stoppage 

9.  Causes  of  dispute. 

(a)  Principal  issue  or  issues:  . . 


(6)  Other  subsidiary  issues: 


(PLEASE  ANSWER  ALL  QUESTIONS  ON  REVERSE  SIDE  ALSO) 
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10.  Relation  of  stoppage  to  union-management  contract: 

Was  contract  in  effect  when  stoppage  occurred:  Yes  . .  No . 

Dispute  was  due  primarily  to :  (Check) 

(o)  Attempt  to  obtain  union  recognition . ;  or  establish  first  contract . -  . 

( b )  Grievances  . 

(c)  Renegotiation  or  alteration  of  contract - - - 

( d )  Other  matters  (specify)  . 


11.  Did  a  Federal,  State,  or  local  government  agency  participate  in  negotiations  before  the  stoppage  began? 

Yes _  No _ _ _  If  “yes”  give  name  of  agency _ - _ 

12.  Method  of  terminating  stoppage : 

Agreement  or  understanding  for  return  to  work  was  reached:  (Check) 

(а)  By  employer (s)  and  union  directly  . 

(б)  With  assistance  of  government  agency: 

Federal  (Name . . )  . 

State  (Name  . . . )  . 

Local  (Name  . . . . )  .  .  .  . 

(c)  By  other  means  (explain)  . . 


Workers  returned  without  formal  arrangement  or  settlement  . 

13.  (a)  Date  settlement  was  reached  . . . . 

(6)  Date  most. employees  resumed  work  . . . . . . 

14.  Were  all  issues  completely  settled  or  disposed  of  at  termination  of  stoppage?  Yes .  No . . 

If  not,  please  indicate  how  the  remaining  issues  were  to  be  finally  adjusted:  (Check) 

(а)  By  direct  negotiations  between  employer  (s)  and  union  . 

(б)  By  negotiations  with  the  aid  of  a  government  agency.  Name . . . . 

(c)  By  arbitration  (Name  of  arbitrator)  . . . . . . . . . . . . . 

(d)  By  other  means  (indicate)  . . . . 


15.  If  no  agreement  to  terminate  stoppage  has  been  reached,  have  the  majority  of  the  vacancies  been  filled  (either  by  old  or 
new  employees)  ?  Yes .  No -  If  “yes,”  give  date  by  which  majority  of  vacancies  were  filled 


(Date) 

16.  Remarks: 


(Signature  of  person  making  report) 


(Position  or  office) 


(Company  or  organization) 


(Address) 


(Date) 


■ 


BLS  Report  No. 


WAGE  STRUCTURE 

* 


Electric  and  Gas  Utilities 

JULY  1952 


THE  LIBRARY  OF  THE 

APR  2.1  1954 

UNIVERSITY  Of  ILLINOIS 


UNITED  STATES  DEPARTMENT  OF  LABOR 

BUREAU  OF  LABOR  STATISTICS 


BLS  Report  No.  12 


WAGE  STRUCTURE 
Electric  and  Gas  Utilities 
July  1952 


UNITED  STATES  DEPARTMENT  OF  LABOR 

Martin  P.  Durkin  -  Secretary 
BUREAU  OF  LABOR  STATISTICS 
Ewan  Clague  -  Commissioner 

Washington  25,  D.  C. 

March  1953 


C  CRT  ENTS 


IMS, 

Characteristics  of  the  industry  . . «••••••••• . 1 

national  wage  data  . . . . ................................  2 

Regional  variations  3 

Related  wage  practice#  . 3 

Table  It  Humber  of  systems  and  workers  in  electric  and  gas  utilities 
in  the  United  States  and  number  studied  by  the  Bureau  of 
Labor  Statistical  July  1952  • . . . . . . . .  5 

Table  2s  Humber  of  electric  and  gas  utility  systems  studied,  by 
selected  characteristic.  United  States  and  region, 

July  1952  . .  6 

Percent*  distribution,  by  average  straight-time  hourly  earnings  and  region, 

July  1952 

Table  3s  Plant  workers  in  electric  and  gas  utilities  .... . 7 

Table  4s  Plant  workers  in  electric  and  gas  utilities,  by  type  of 

system  • . .  S 

Table  5s  Qroundasn  in  electric  utilities  10 

Table  6s  Journeymen  lineman  in  electric  utilities  11 

Table  7s  Main  installation  and  service  laborers  in  gas  utilities  ....  12 

Table  Ss  Appliance  serviceman  in  gas  utilities  . . 13 

Table  9s  Meter  readers  in  electric  and  gas  utilities,  by  type  of 

system  . . 14 

Average  straight-time  hourly  earnings  of  workers  in  electric  and  gas 
utilities,  by  region,  July  1952 

Table  IDs  Selected  plant  occupations  16 

Table  11s  Selected  plant  occupations,  by  type  of  system  . . IS 

Table  12s  Selected  plant  occupations,  by  sise  of  system  ••...«•••••.  20 

Table  13s  Selected  office  occupations  22 

Percent  distribution  of  plant  workers,  by  region,  July  1952 

Table  14s  Minimum  entrance  rate  for  groundmen  in  eleotric  systems  ••  24 

Table  15s  Minimum  Job  rate  for  groundmen  in  electric  systems  «•••  ...  25 

Table  16s  Minimum  entrance  rate  for  main  installation  and  service 

laborers  in  gas  systems  . . 26 

(i) 


-  ii  - 


Page 

Table  17:  Minimum  job  rate  far  main  installation  and  service  laborers 


in  gas  systems  •  . .  27 

Table  18:  Minimum  entrance  rates  for  groundraen  and  for  main  instal¬ 
lation  and  service  laborers  in  combined  systems  .  28 

Table  19:  Minimum  job  rates  for  groundmen  and  for  main  installation 

and  service  laborers  in  combined  systems  . . .  30 


Percent  distribution  of  workers  in  electric  and  gas  utilities,  by  region, 


July  1952 

Table  20:  Scheduled  weekly  hours  of  first-shift  workers  .  32 

Table  21:  Shift  differential  practices  . 33 

Table  22:  Formal  provisions  for  paid  vacations  .  34 

Table  23:  Formal  provisions  for  paid  holidays  . . 35 

Table  24s  Nonproduction  bonus  plans  .  36 

Table  25:  Insurance  and  pension  plans  .  37 

Table  26:  Formal  provisions  for  paid  sick  leave  after  1  year  of 

service . . . . . . .  36 

Appendix  A 

Scope  and  method  of  study . .  39 

Appendix  B 


Table  B-l:  Formal  provisions  for  paid  vacations:  Percent  distribution 
of  workers  in  electric  utilities,  by  region, 

September  1950  . 

Table  B-2:  Formal  provisions  for  paid  vacations:  Percent  distribi 

of  workers  in  gas  utilities, by  region,  September  195  42 


WAGE  STRUCTURE:  ELECTRIC  AND  GAS  UTILITIES,  JULY  1952  l/ 


Plant  workers  in  privately  operated  electric  and  gas  utility  systems 
averaged  $1*75  an  hour  in  July  1952,  exclusive  of  overtime  and  shift  premiums* 
Hourly  earnings  ranged  from  75  cents  to  more  than  $2*70  but  slightly  more  than 
half  the  labor  force  earned  from  $1*50  to  $2*  Journeymen  linemen  had  average 
earnings  of  $2*07  an  hour;  meter  readers,  $1*55;  and  gas  main  installation  and 
service  laborers,  $1*27*  In  the  office  occupations  studied,  women  cashiers 
averaged  $1*27  and  general  stenographers  $1*36  an  hour* 

Characteristics  of  the  Industry 

The  2,285  generating  plants  of  privately  owned  electric  utilities  in 
the  United  States  produced  more  than  300  billion  kilowatt-hours  in  1951*  2/  An 
additional  69  billion  kilowatt-hours  were  produced  by  publicly  owned  utilities, 
and  63  billion  by  industrial  establishments*  The  1951  production  of  privately 
owned  utilities  represents  an  increase  of  approximately  67  percent  over  the 
total  for  1945  and  141  percent  over  1940*  In  1951,  steam  plants  generated  al¬ 
most  five -sixths  of  the  electricity  produced  by  privately  owned  systems;  hydro 
plants,  about  a  sixth;  and  internal  combustion  plants,  less  than  1  percent* 

In  1951,  utility  systems  supplied  48*2  billion  therms  of  gas  to  nearly 
25  million  customers,  2/  Approximately  93  percent  was  natural  gas;  4  percent, 
manufactured;  and  3  percent,  mixed  gas*  Sales  to  the  23  million  residential 
customers  amounted  to  approximately  16*2  billion  therms,  and  to  industrial  cus¬ 
tomers  about  25*5  billion  therms*  The  total  sales  (in  therms)  in  1951  represented 
an  increase  of  about  86  percent  over  1945  and  180  percent  over  1940*  Sales  of 
natural  gas  showed  the  greatest  increases  during  these  intervals,  98  percent  and 
205  percent,  respectively.  The  1951  total  for  manufactured  gas,  on  the  other 
hand,  was  about  12  percent  less  than  in  1945* 

The  227  privately  operated  utility  systems  included  in  the  July  1952 
wage  study  were  nearly  evenly  distributed  among  the  three  types  — electric 
systems,  gas  systems,  and  combined  systems  providing  both  electricity  and  gas* 

The  employment  in  the  gas  systems,  however,  was  smaller  than  in  either  of  the 
other  two  types*  Although  natural  gas  was  supplied  by  most  systems,  the  dis¬ 
tribution  of  manufactured  gas  or  mixed  gas  was  reported  by  some  establishments 
in  a  majority  of  the  economic  regions*  The  operations  in  nearly  all  electric 
systems  studied  included  generation,  transmission,  and  distribution*  Approxi¬ 
mately  three-fifths  of  the  systems  used  steam  power  in  generating  electricity, 
and  a  fourth  used  a  combination  of  steam  and  hydro  power* 


1/  Prepared  by  Fred  W*  Mohr  of  the  Bureau's  Division  of  Wages  and  Indus¬ 
trial  Relations.  The  information  was  collected  by  field  representatives  under 
the  direction  of  the  Bureau's  regional  wage  and  industrial  relations  analysts* 
The  survey  covered  privately  operated  utility  systems  employing  more 
than  100  workers  and  primarily  engaged  in  any  of  the  following:  generation, 
transmission,  and/or  distribution  of  electricity;  transmission  and/or  distri¬ 
bution  of  natural  gas,  production  and  distribution  of  manufactured  gas,  or 
distribution  of  mixed  gas;  combined  electric  and  gas  utilities*  In  systems 
also  providing  allied  services  such  as  water,  steam  heat  and  power,  or  urban 
transportation,  plant  workers  in  these  departments  were  excluded  from  the  study* 
2 /  Federal  Power  Commission  data* 

2/  Gas  Facts,  American  Gas  Association,  New  York,  1952* 
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The  plant  (nonoffioe)  labor  force  consisted  almost  exclusively  of  men, 
very  few  of  whom  were  paid  on  an  Incentive  basis*  About  a  fourth  of  all  workers 
in  the  industry  were  employed  in  office  occupations.  Among  the  office  Jobs  studied, 
women  constituted  a  majority  of  the  workers  in  nearly  all  instances;  substantial 
numbers  of  men,  however,  were  employed  as  accounting  olerks  and  as  general  clerks. 

National  Wage  Data 

Plant  workers  in  electric  and  gas  utility  systems  had  average  straight- 
time  hourly  earnings  of  $1*75  in  July  1952  (table  3).  Workers  in  electric  systems 
averaged  $1,78;  in  gas  systems,  $1.60;  and  in  combined  systems,  suppliers  of  both 
electricity  and  gas,  $1.78  (table  4)«  Slightly  more  than  half  earned  from  $1.50 
to  $2  an  hour  j  approximately  9  percent  received  $2.25  or  more  and  about  the  same 
proportion,  less  than  $1.25* 

A  majority  of  the  plant  workers  were  employed  in  the  45  selected  Jobs  far 
which  data  are  presented.  Load  dispatchers  and  watch  engineers  had  the  highest  na¬ 
tional  average  earnings,  $2.44  and  $2.35  an  hour h  respectively  (table  10).  Other 
plant  jobs  in  which  workers  averaged  over  $2  an  hour  included  journeymen  linemen 
($2.07),  class  A  metermen  ($2.01),  steam-plant  operators  (single-unit  plants) 
($2.27),  class  A  switchboard  operators  ($2.06),  trouble  men  ($2.11),  maintenance 
electricians  ($2.08),  and  maintenance  machinists  ($2.07).  Gas  main  installation 
and  service  laborers  ($1.27)  and  janitors  ($1.31)  had  the  lowest  average  earnings. 
Earnings  for  only  4  other  plant  jobs  averaged  less  than  $1.50  an  hour  (groundmen, 
gas  plant  laborers,  gas  meter  repairmen  helpers,  and  guards).  A  large  number  of 
workers  were  employed  as  meter  readers  with  average  earnings  of  $1.55  an  hour. 

A  comparison  of  earnings  of  workers  in  electric  systems  and  combined 
systems  discloses  that  for  most  jobs  there  was  comparatively  little  difference  in 
averages.  For  example,  the  respective  earnings  in  electric  and  combined  systems 
were  $1.41  and  $1.42  for  groundmen;  $2.08  and  $2.14  far  trouble  men;  journeymen 
linemen  had  average  earnings  of  $2.07  an  hour  in  both  types  of  systems  (table  11). 
In  gas  systems,  on  the  other  hand,  earnings  of  workers  in  the  selected  jobs  were 
lower  than  in  the  combined  systems.  Gas-main  fitters,  for  example,  averaged  $1.69 
in  gas  systems  and  $1.77  in  combined  systems;  gas-main  fitters1  helpers,  $1.45  and 
$1.59;  main  installation  and  service  laborers,  $1.22  and  $1.35;  and  gas  appliance 
servicemen,  $1.80  and  $1.85,  respectively. 

In  jobs  found  in  all  three  types  of  systems,  workers  in  systems  supplying 
both  electricity  and  gas  generally  had  higher  average  earnings  than  workers  in  the 
other  two  types  of  systems.  Average  earnings  in  electric  systems  were  usually 
higher  than  in  gas  systems.  Among  numerically  important  Jobs,  maintenance  elec¬ 
tricians  averaged  $2.10  in  combined  systems,  $2.08  in  electric  systems,  and  $1.96 
in  gas  systems;  Janitors,  $1.38,  $1,26,  and  $1.24;  and  meter  readers,  $1.61,  $1.49> 
and  $1  .54,  respectively. 

Earnings  levels  in  systems  employing  more  than  1,000  workers  were  gener¬ 
ally  higher  than  in  those  with  fewer  employees  (table  12).  For  a  majority  of  the 
Jobs  for  which  comparisons  could  be  made,  the  national  averages  in  the  larger  sys¬ 
tems  were  from  11  to  19  cents  higher  than  in  smaller  ones. 

Among  numerically  important  office  occupations  studied  women  accounting 
clerks,  cashiers,  and  general  stenographers  had  average  earnings  of  $1.28,  $1.27, 
and  $1.36,  respectively  (table  13).  Men  hand  bookkeepers  averaged  $2,02  and 
accounting  clerks  $1.72. 
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Regional  Variations 

In  the  Middle  Atlantic  and  Great  Lakes  regions  where  almost  half  the 
plant  workers  were  employed,  straight-time  hourly  earnings  in  July  1952  averaged 
|1.80  end  $1.84,  respectively.  Average  earnings  were  highest  in  the  Pacific  re¬ 
gion,  |1.99*  In  the  other  regions,  earnings  levels  were  from  2  to  23  cents  an 
hour  below  the  |1.75  national  average. 

The  distribution  of  workers1  earnings  varied  considerably  by  region. 

The  proportion  of  workers  receiving  less  than  $1.50  an  hour,  for  example,  ranged 
from  about  3  percent  in  the  Paoifio  region  to  more  than  40  percent  in  the  South¬ 
east  and  Southwest.  At  the  other  extreme,  approximately  12  percent  of  the  work¬ 
ers  in  the  Southwest  and  Middle  West  received  $2  or  more  an  hour,  compared  with 
46  percent  in  the  Paoifio  region. 

Regional  average  earnings  for  the  selected  plant  Jobs  followed  about 
the  same  pattern  as  the  over-all  regional  averages.  The  average  hourly  earnings 
in  the  Paoifio  region  were  highest  for  nearly  all  occupations.  In  the  Middle 
Atlantic  and  Great  Lakes  regions,  earnings  levels  were  higher  than  the  national 
averages  for  more  than  three-fourths  of  the  jobs  for  which  data  are  presented. 

In  each  of  the  other  6  regions,  a  majority  of  the  occupational  averages  were 
below  the  national  levels. 

For  the  23  occupations  for  which  data  are  presented  in  all  regions,  the 
differences  between  the  lowest  and  the  highest  regional  averages  ranged  from  12 
percent  to  more  than  60  percent.  For  a  majority  of  the  Jobs,  however,  the  dif¬ 
ferences  amounted  to  less  than  30  percent. 

Hourly  rates  of  £-2.20  or  more  were  reoeived  by  nearly  all  journeymen 
linemen  in  the  Pacific  region,  by  approximately  a  third  in  the  Middle  Atlantic 
and  Great  Lakes  regions,  and  by  a  tenth  or  less  in  each  of  the  other  regions 
(table  6).  Approximately  two-thirds  of  the  gas  main  installation  and  service 
laborers  in  the  Pacific  region,  three-tenths  in  Great  Lakes,  and  a  sixth  in  New 
England  earned  $1.50  or  more  (table  7).  In  the  other  Regions,  less  than  a  tenth 
of  the  workers  were  employed  at  such  rates. 

Related  Wage  Practices 

A  40-hour  week  for  first-shift  workers  in  July  1952  constituted  the 
work  schedule  of  establishments  employing  more  than  95  percent,  of  the  plant 
workers  and  nearly  90  percent  of  the  office  employees  (table  20).  An  eighth 
of  the  plant  workers  in  the  Middle  West  and  a  tenth  in  the  Southwest  were  em¬ 
ployed  by  systems  having  44-hour  workweeks.  Schedules  of  less  than  40  hours 
a  week  were  reported  by  firms  with  a  tenth  of  the  total  office  employment. 

Late  shifts  were  operated  in  all  regions  as  the  generation  of  elec¬ 
tricity  and  the  manufacture  of  gas  are  generally  on  a  continuous  basis.  About 
7  percent  of  the  workers  were  employed  on  second-shift  and  6  percent  on  third- 
shift  operations  (table  21).  Shift  differential  payments  were  common,  the  most 
prevalent  amounts  being  4  or  5  cents  for  second-shift  and  6  cents  for  third- 
shift  work. 


Paid  vacations  were  provided  by  all  establishments  studied.  Almost 
three-fifths  of  the  plant  workers  and  seven-tenths  of  the  office  workers  were 
employed  in  systems  granting  2  weeks  after  a  year  of  service  (table  22) •  After 
2  years’  service,  the  proportions  receiving  2-week  vacations  increased  to  90  and 
93  percent,  respectively.  A  policy  of  3-week  vacations  after  15  years’  service 
was  in  effect  in  establishments  with  almost  three-fourths  of  the  plant  and 
office  worker* 
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Virtually  all  workers  were  granted  paid  holidays*  Although  the  number 
of  days  ranged  from  4  to  12,  almost  two-thirds  received  6,  7,  or  8  days  annually 
(table  23)*  In  the  New  England  and  Middle  Atlantic  regions,  a  majority  of  the 
workers  received  10  or  more  paid  holidays  a  year* 

Insurance  or  pension  plans,  financed  at  least  in  part  by  the  employer, 
were  almost  universal  in  privately  owned  electric  and  gas  utilities*  Practically 
all  workers  were  covered  by  life  insurance  plans  and  a  majority  by  hospitalisation 
and  health  plans  (table  25) ♦  Retirement  pension  plans  also  were  in  effect  in 
systems  employing  nearly  95  percent  of  the  workers* 

Formal  provisions  for  paid  sick  leave  also  were  prevalent  in  this  indus¬ 
try*  Systems  employing  approximately  two-thirds  of  the  workers  reported  sick  leave 
benefits  of  full  pay  without  a  waiting  period  (table  26)  •  The  number  of  days  of 
leave  varied  considerably*  In  each  region,  however,  the  most  common  provision  after 
a  year  of  service  was  either  5  or  10  days*  An  additional  14  percent  of  the  plant 
and  7  percent  of  the  office  workers  were  employed  in  systems  having  limited-type 
plans  which  either  required  a  waiting  period  or  provided  only  partial  pay* 
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TABLE  It  Wmb*r  ef  systems  tad  workers  in  elsctrlc  and  fa a  utilities  In  the  United  States  and  nonber  studied 

by  the  Bureau  ef  Labor  Statistics,  July  1952 


Tetal  industry  2/ 

Regies  2/ 

Tetal 

Electric  systens 

Gas  systems 

Combined 

systems 

Systens 

Vorkers 

Systens 

Vorkers 

Systens 

Workers 

Systems 

Worker* 

Waited  States  . 

332 

478,130 

123 

172,441 

3/  109 

95,070 

3/  100 

210,619 

Hew  England  . 

55 

30,289 

25 

14,716 

15 

4,599 

15 

10,974 

Middle  Atlanti . 

56 

121,033 

16 

29,827 

27 

19,767 

13 

71,439 

Berder  States  . 

29 

37,264 

13 

13,363 

12 

8,717 

4 

15,184 

Seutheest  . 

a 

34,093 

20 

22,344 

18 

6,554 

3 

5,195 

Great  Lakes  . 

49 

117,043 

14 

49,531 

11 

19,408 

24 

48,104 

Middle  Vest  . 

26 

30,340 

3 

2,082 

3 

5,017 

20 

23,241 

Seatbwest  . 

45 

55,747 

15 

21,162 

20 

23,965 

10 

10,620 

Mswntain  . . 

15 

11,940 

9 

4,609 

0/) 

C2/) 

y  6 

7,331 

Paeifie  . 

16 

40,381 

8 

14,807 

3 

7,043 

5 

18,531 

Number  studied 

United  States  . 

227 

414,091 

83 

141,455 

y  70 

82,162 

y  74 

190,474 

Hew  England  . 

33 

25,159 

14 

12,406 

8 

2,853 

11 

9,900 

Middle  Atlantic . . 

34 

101,452 

10 

21,470 

16 

15,870 

3 

64,112 

Border  States  . 

16 

31,592 

6 

8,493 

6 

7,915 

4 

15,184 

Sewtheast  . . 

27 

30,852 

12 

20,202 

12 

5,455 

3 

5,195 

Great  Lakes  . 

36 

99,457 

11 

37,758 

10 

19,203 

15 

42,496 

Middle  Vest  . 

24 

28,359 

3 

2,082 

3 

5,017 

18 

21,260 

Sewthwest  . . . 

29 

45,525 

12 

19,931 

12 

18,806 

5 

6,788 

Mountain  . 

12 

11, 314 

7 

4,306 

<y> 

0/) 

y  5 

7,008 

Paeifi . 

16 

40,381 

8 

14,807 

3 

7,043 

5 

18,531 

The  regions  used  in  this  study  include t 

lev  . ..  Connecticut,  Maine,  Massachusetts,  Hew  Hampshire,  Rhode  Island,  and  Vermont; 

Middle  Atlantis . lev  Jersey,  Maw  York,  and  Pennsylvania* 

Border  States  .  Delaware,  District  ef  Columbia,  Kentucky,  Maryland,  Virginia,  and  Vest  Virginiaj 

Southeast  .  Alabama,  Florida,  Georgia,  Mississippi,  forth  Carolina,  South  Carolina,  and  Tennessee; 

Great  Lakes  .  Illinois ,  Indiana,  Michigan,  Minnesota,  Ohio,  and  Wisconsin; 

Middle  Vest  .  Iowa,  Kansas,  Missouri,  lebraska,  Worth  Dakota,  and  South  Dakota; 

Southwest  . . Arkansas,  Louisiana,  Oklahoma,  and  Texas; 

Mountain  .  Arise aa,  Colorado,  Idaho,  Montana,  Hew  Mexico,  Utah,  and  Wyoming! 

Pacific  . . California,  Hcvada,  Oregon,  and  Washington. 

if  Includes  establishments  with  more  than  100  workers.  Employment  includes  office  and  supervisory  personnel  as 
well  as  plant  workers.  Estimated  plant  worker  employment  at  time  of  survey  (table  3)  ***  282,153. 

2/  Data  for  gas  sywtene  in  the  Mountain  region  included  with  combined  systems  to  avoid  disclosure  of  information 

for  individual  operations. 


table  2 1  Nunber  of  electric  and  gas  utility  systems  ttudied,  by  selected  characteristic,  Dai ted  States  and  region,  July  1952 
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TABLE  3t  Percent  distribution  of  plant  workers  in  electric  and  gas  utilities,  by  average  straight-tine 

hourly  earnings  1/  and  region,  July  1952 


Average  hourly  earnings  1/ 
(in  cents) 


75  and  under  80  . . 

80  and  under  85  . . . 

85  and  under  90  . 

90  and  under  95  . . . 

95  and  under  100 . . 

100 

and 

under 

105  . 

105 

and 

under 

110 . 

no 

and 

under 

115  . 

115 

and 

under 

120 . 

120 

and 

under 

125 . 

125 

and 

under 

130 . 

130 

and 

under 

135 . 

135 

and 

under 

140 . 

mo 

and 

under 

145 . 

145 

and 

under 

150 . 

150 

and 

under 

155  . 

155 

and 

under 

160 . 

160 

and 

under 

I65 . 

165 

and 

under 

170 . 

170 

and 

under 

175 . 

175 

and 

under 

180  , . 

180 

and 

under 

185 . 

185 

and 

under 

190 . 

190 

and 

under 

195 . 

195 

and 

under 

200  . 

200 

and 

under 

205  . 

205 

and 

under 

210 . 

210 

and 

under 

215  . 

215 

and 

under 

220  . 

220 

and 

under 

225  . 

225 

and 

under 

230  . 

230 

and 

under 

235  . 

235 

and 

under 

240  . 

240 

and 

under 

245  . 

245 

and 

under 

250  . . 

250 

and 

under 

260  . . 

260 

and 

under 

270  . 

270 

and 

over  , 

Total 


Number  of  workers 


Average  hourly 
earnings  1/  . 


United 

States 

New 

England 

Kiddle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

Kiddie 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

0.3 

(2/) 

(2/) 

0.1 

1.3 

1.0 

1.5 

0.1 

(2/) 

.2 

- 

(%/) 

.1 

1.3 

(i/) 

.3 

1.0 

.1 

- 

.3 

- 

0.1 

.1 

2.2 

(27) 

.3 

1.0 

.6 

— 

oh 

0.1 

.1 

.8 

1.5 

oTi 

.3 

1.7 

(2/) 

.5 

.1 

.1 

.6 

2.3 

(2/) 

.5 

1.6 

71 

— 

1.2 

.2 

.6 

1.0 

2m 

.5 

1.7 

4.6 

.6 

(2/) 

1.2 

.3 

.5 

loh 

3.9 

.2 

2.0 

4.0 

.3 

— 

1.2 

.6 

.5 

2.1 

3.1 

.3 

1.6 

3.8 

.1 

1.7 

.7 

1.3 

2.1 

4.4 

m 

2.5 

4.6 

.5 

— 

2.0 

1.5 

1.9 

3.7 

3.1 

m 

3.7 

4.5 

2.6 

(2/) 

2.3 

2.3 

2.1 

4.1 

3m 

1.2 

3.4 

3.8 

3.5 

<&) 

2.3 

2.9 

2.2 

4.9 

2.8 

im 

3.2 

2.8 

3.7 

oTi 

3.2 

2.4 

3.6 

4.9 

4.0 

2.3 

4.0 

4.6 

4.0 

.1 

3.0 

5.2 

1.8 

4.5 

3.0 

2.8 

4.2 

4.1 

4.2 

1.7 

4.2 

ho  6 

4.3 

4m 

4.0 

3.7 

8.5 

3.8 

5.9 

.9 

4.6 

8.1 

4.7 

6.0 

2.6 

4.7 

5.8 

4.3 

4.6 

1.6 

4.6 

6.8 

4.4 

7.1 

3.3 

4.6 

7.0 

5.7 

4.2 

1.8 

5.7 

7.8 

5.8 

4.8 

4.9 

6.5 

7.0 

4.9 

7.0 

1.9 

5.6 

7m 

4.3 

6.7 

6.3 

5.6 

6.2 

4.5 

4.8 

7.6 

5.6 

8.0 

5.7 

5.5 

2.9 

6.5 

5.8 

4.0 

3.8 

6.1 

5.3 

5.8 

5.3 

5.0 

2.1 

7.3 

4.3 

3.9 

4.0 

5.5 

5.1 

6.1 

5.6 

3.1 

3.8 

5.1 

5.1 

4.3 

9.5 

6.1 

5.2 

4.6 

6.0 

2.5 

4.2 

6.3 

4.3 

4.4 

2.7 

5.5 

5.0 

4.9 

6.5 

4.6 

2.5 

5.3 

1.7 

2.2 

5.1 

8.3 

4.8 

2.8 

5.8 

3.0 

1.7 

6.6 

3m 

2.6 

6.9 

6.5 

3.2 

hoi 

2.9 

3.7 

1.0 

4.2 

1.8 

1.5 

3.7 

5.0 

3.6 

ho2 

3.2 

2.3 

2.1 

4.5 

1.3 

4.0 

3.5 

6.6 

2.5 

2.2 

2^ 

2.2 

2.2 

2.5 

2.4 

1.5 

2.5 

4.7 

3.6 

1.5 

4.3 

im 

10.7 

3.0 

2.3 

1.2 

4.6 

4*4 

2.7 

1.5 

1.9 

.3 

2.9 

3.0 

2.4 

1.1 

2.2 

11.1 

24+ 

1.0 

4.9 

1.9 

.7 

2.1 

.7 

.3 

1.4 

2.6 

1.9 

.7 

3.5 

2.9 

.7 

1.8 

.6 

m 

.5 

2.1 

1.0 

oh 

1.2 

.2 

.9 

1.1 

.3 

1.0 

.6 

2.0 

.7 

.1 

.6 

.2 

.3 

im 

.1 

.2 

.5 

im 

1.2 

.1 

.8 

.2 

.7 

2.2 

.1 

.2 

m 

3.7 

.8 

oh 

.6 

m 

m 

im 

.1 

.2 

m 

1.7 

.3 

.2 

.1 

m 

.1 

.6 

(2/) 

.1 

.5 

.3 

oh 

oh 

•4 

.8 

.3 

m 

71 

.1 

.3 

.7 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100,0 

282,153 

17,430 

73,998 

23,047 

20,893 

66,473 

17,935 

32,358 

7,688 

22,331 

$1.75 

ei.71 

$1.80 

$1.65 

$1.60 

$1.84 

$1.61 

$1.52 

$1.73 

$1.99 

1/  Excludes  premium  pay  for  overtime  and  night  work, 
%/  Lass  than  0,05  percent. 
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TABLE  4*  Percent  distribution  of  plant  workers  in  electric  and  gas  utilities,  by  average  straight-time  hover ly  earnings, 

region,  and  type  of  system,  July  1952  -  Continued 
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Excludes  premium  pay  for  overtime  and  night  work, 
Includes  data  for  regions  not  shown  separately. 
Less  than  0.05  percent. 
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TABLE  5:  Percent  distribution  of  groundmen  in  electric  utilitiesf  by  average  straight-time 

hourly  earnings  1/  and  region,  July  1952 


Average  hourly  earnings  1/ 
(in  cents) 

United 

States 

New 

Bigland 

Middle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

Middle 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

flO  and  under  85 

(2/) 

0.1 

.2 

85  and  under  90  . . . 

W) 

— 

— 

_ 

— 

90  and  under  95  •  • . 

0.2 

- 

- 

1.6 

.  0.2 

— 

— 

4+ 

- 

- 

95  and  under  100 . . 

1.1 

- 

— 

.3 

.2 

- 

4.4 

4.7 

— 

- 

100  and  under  105  . . 

1.6 

mm 

1.7 

1.0 

- 

— 

.5 

7J4 

mm 

- 

105  and  under  110  . . . 

3.4 

3.5 

5.2 

4.3 

— 

12.5 

8.2 

mm 

— 

110  and  under  115  . . . 

3.2 

.7 

4+ 

3.4 

4.7 

— 

6.0 

10.3 

mm 

- 

115  and  under  120  . . 

6.6 

.3 

3.8 

3.7 

21.2 

0.2 

7.3 

12.2 

0.5 

m 

120  and  under  125  . . 

6.9 

4.2 

8.3 

U.4 

15.7 

.3 

15.9 

4.3 

11.7 

- 

125  and  under  130 

8.6 

10.2 

3.4 

7.5 

21.7 

16.6 

3.2 

1.4 

10.5 

4.0 

io.3 

5.7 

6.5 

5.5 

6.6 

5.2 

27.6 

7.2 

- 

135  and  under  l4o  . 

;  13.9 

20.0 

31.2 

15.2 

17.6 

13.1 

5.6 

7.6 

23.0 

- 

l!+0  and  under  145  . . 

4.8 

5.2 

.7 

4.9 

8.2 

8.6 

3.3 

5.1 

5.5 

— 

145  and  under  150  .......... 

7.9 

1.7 

15.4 

3.0 

4.1 

23.2 

2.4 

1.8 

2.6 

mm 

150  and  under  155  . . 

10.0 

31.6 

18.3 

.1 

- 

25.8 

5.8 

3.7 

18.3 

1.0 

155  and  under  160 

3.2 

4.5 

.2 

.2 

— 

12.1 

8.0 

— 

5.5 

14+ 

160  and  under  165  . . 

5.8 

9.5 

5.7 

— 

- 

5.9 

13.8 

14.3 

6.0 

1.4 

165  and  under  170  .......... 

2.8 

1.7 

.5 

- 

- 

1*4 

mm 

.6 

6.8 

14.6 

170  and  under  175  . . 

6.0 

.7 

1.1 

.7 

- 

3.0 

- 

.8 

2.6 

35.5 

175  and  under  180  . . 

3.0 

1.0 

.2 

- 

- 

1.7 

- 

1.1 

5.5 

16.2 

180  and  under  185  . . 

3.4 

- 

.1 

- 

- 

- 

— 

1.2 

- 

22.9 

185  and  under  190  . 

1.0 

- 

.2 

- 

- 

- 

- 

— 

— 

7.0 

190  and  under  195  . . 

(2/) 

- 

.2 

- 

- 

1 

mm 

- 

- 

— 

1QR  and  unrifir  200  .......... 

(2/) 

.3 

200  and  under  205 

(5/) 

— 

.2 

— 

— 

mm 

mm 

— 

— 

— 

203  &nd  under  2X0  eeeeeeeeee 

— 

- 

- 

- 

- 

mm 

mm 

- 

— 

- 

210  and  under  215  . . 

(2/) 

- 

.1 

- 

- 

- 

- 

- 

- 

- 

Total  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Number  of  workers  . . . 

9,804 

286 

1,326 

963 

1,455 

1,772 

551 

1,692 

385 

1,374 

Average  hourly 

earnings  1 /  . . 

*1.42 

*1.44 

*1.41 

*1.29 

$1.27 

$1.50 

*1.32 

*1.28 

*14+6 

$1.76 

1/  Excludes  premium  pay  for  overtime  and  night  work, 
2/  Less  than  0,05  percent. 
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Percent  distribution  of  journeymen  linemen  in  electric  utilities,  by  average  straight-time 

hourly  earnings  1 f  and  region,  July  1952 


Average  hourly  earnings  1/ 
(in  cents) 

United 

States 

New 

England 

kiddle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

kiddle 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

115  end  under  120  . 

(£/) 

0.2 

120  and  under  125  . . 

(H/) 

mm 

— 

— 

o.3 

_ 

M 

mm 

mm 

125  and  under  130  . . 

(z/) 

— 

- 

.5 

.2 

— 

— 

— 

mm 

mm 

130  and  under  135  . . . 

072 

— 

- 

.3 

1.0 

— 

0.6 

mm 

mm 

mm 

135  and  under  II4O  . . . 

.2 

mm 

mm 

1.2 

1.0 

— 

.2 

mm 

mm 

mm 

H4.O  and  under  145  . . 

.1 

- 

- 

— 

- 

— 

.7 

0.5 

mm 

mm 

145  and  under  150  . . . 

•4 

1.3 

- 

2.0 

.6 

- 

•h 

1.0 

mm 

mm 

150  and  under  155 

,6 

mm 

- 

2.1 

.9 

— 

4.2 

1.1 

— 

mm 

155  end  under  160  . . 

.8 

- 

— 

3.6 

1.9 

0.4 

2.8 

1.4 

mm 

160  and  under  165  . . . 

2.8 

3.0 

1.3 

2.7 

2.8 

.6 

22.3 

2.1 

— 

mm 

165  and  under  170  . . . 

1.6 

2.2 

_ 

.7 

1.0 

.6 

13.2 

2.4 

— 

— 

170  and  under  175  •••... . 

2.8 

11.7 

mm 

5.5 

1.9 

a 

8.1 

8.9 

0.7 

ee 

175  end  under  180  . . . . 

2.5 

9.4 

- 

4.0 

1.4 

.8 

2.4 

10.9 

3.7 

- 

180  and  under  185  •  • . 

3.1 

•4 

1.6 

3.6 

3.9 

1.9 

6.2 

11.0 

4.9 

— 

185  end  under  190  ........... 

3.6 

.3 

3.9 

5.3 

2.9 

5.4 

1.2 

8.3 

.5 

0.1 

190  and  under  195  ........... 

5.6 

4.0 

4.3 

23.9 

6.6 

5.3 

2.6 

8.7 

4.7 

- 

195  and  under  200  . . 

12.0 

5.5 

14.6 

11.2 

6.6 

19.8 

10.1 

5.9 

37.6 

- 

200  and  under  203  . . . 

5.8 

11 .4 

9.3 

17.0 

mm 

7.2 

.1 

1.3 

9.1 

.1 

205  and  under  210  . . 

9.9 

36  .4 

3.8 

2.6 

9.6 

12.8 

3.1 

20.5 

9.5 

mm 

210  and  under  215  . . 

3.1 

8.5 

3.3 

1.5 

5.5 

1.5 

1.2 

5.7 

4.4 

(£/) 

215  end  under  220  . . . 

13.7 

.2 

23.3 

4.8 

49.6 

6.7 

15.0 

— 

15.4 

.1 

220  and  under  223 

13.9 

4.6 

3  Jk 

- 

2.3 

14.3 

5.6 

- 

9.5 

68.5 

223  end  under  230  . . . 

7.4 

.6 

29.3 

7.3 

- 

2.5 

- 

- 

- 

.9 

230  end  under  233  ••••••••••• 

1.4 

.2 

1.9 

- 

- 

4.1 

- 

- 

- 

- 

233  end  under  2^0  . . 

2.2 

- 

- 

_ 

mm 

2.0 

— 

10.3 

•e 

5.9 

240  and  under  245  . . . 

2.2 

.3 

- 

_ 

- 

7.7 

— 

- 

- 

3.2 

245  end  under  250  . . . 

4.1 

— 

- 

- 

- 

6.3 

— 

mm 

- 

21.2 

Total  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Number  of  workers  . . 

15,975 

1,120 

3,400 

860 

1,725 

3,612 

1,130 

1,509 

591 

2,028 

Average  hourly 

earnings  1/  . . . 

$2.07 

$1.97 

$2.12 

$1.91 

$2.02 

$2.12 

$1.83 

$1.94 

$2.03 

$2.29 

Excludes  premium  pay  for  overtime  and  night  work. 
Less  than  0,05  percent. 


TABLE  7 1  Percent  distribution  of  main  installation  and  service  laborers  in  gas  utilities*  by  average  straight— time 

hourly  earnings  1 /  and  region,  July  1952 
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TABLE  8:  Percent  distribution  of  appliance  servicemen  in  gas  utilities,  by  average  straight-time 

hourly  earnings  1/  and  region,  July  1952 


Average  hourly  earnings  1/ 

United 

New 

Middle 

South- 

Great 

Middle 

South- 

(in  cents) 

States  2/ 

England 

Atlantic 

east 

Lakes 

West 

west 

90  and  under  95  . . 

(5/) 

0J+ 

95  and  under  100  . 

(I/) 

— 

— 

- 

mm 

— 

4+ 

100  and  under  103  . . . . 

0.2 

— 

- 

0.4 

mm 

— 

1.8 

105  and  under  110  . . 

.3 

- 

- 

— 

mm 

— 

3.6 

110  and  under  115  . . 

.2 

- 

- 

•4 

— 

0.3 

1.0 

115  and  under  120 . . . . 

.1 

— 

— 

.2 

mm 

.7 

.7 

120  and  under  125  . . . . . 

.3 

— 

- 

1.8 

mm 

— 

2.7 

125  and  under  130  . . 

.6 

— 

0.6 

2.7 

mm 

— 

2.7 

130  and  under  135  . . . 

1.3 

- 

3.2 

1.6 

(3/) 

1.1 

2.1 

135  and  under  1/+0 . 

.7 

2.3 

— 

4.9 

oTi 

.3 

2.2 

U4O  and  under  145  . . . . . . . 

1.1 

- 

.5 

4.7 

.4 

1.5 

6.8 

145  and  under  150  . . . . 

.9 

3.9 

.6 

.9 

.1 

- 

34+ 

150  and  under  155 . . . . . . . 

1.6 

4.0 

.6 

7.4 

.3 

4.3 

3.6 

5.8 

10.9 

6.3 

6.3 

l.l 

11.6 

18.0 

160  and  under  165  . . . . 

5.7 

19.5 

3.3 

6.9 

5.5 

2.7 

8.3 

165  and  under  170 . . . . 

5.9 

12.2 

9.3 

4.7 

3.4 

7.0 

6.7 

170  and  under  175  . . . . 

8.2 

10.8 

8.4 

3.6 

114+ 

4.4 

6.5 

175  and  under  180  . . . . 

11.0 

24.0 

10.2 

17*4 

13.8 

9.4 

3.3 

180  and  under  185  . 

11.4 

9.9 

14.0 

11.9 

6.6 

14.1 

5.3 

185  under  190 . . 

9.1 

.1 

9.7 

22.5 

12.8 

12.4 

3.6 

190  and  under  195  . . 

7.3 

.7 

10.0 

- 

10.1 

— 

1.2 

195  and  under  200  . 

7.9 

.6 

5.1 

1.3 

14.2 

19.2 

1.2 

200  and  under  205  . . . 

7.1 

- 

11.6 

- 

3.3 

9.8 

5.0 

205  and  under  210  . . . . . 

5.9 

1.1 

4.9 

- 

3.1 

- 

— 

210  and  under  215  . . . 

2J+ 

- 

.3 

•4 

.4 

- 

.6 

215  and  under  220  . . . . 

1.0 

- 

1.4 

— 

.6 

- 

6.2 

220  and  under  225  ...... . . 

3.2 

- 

— 

— 

10.5 

— 

- 

225  and  under  230  . . . 

.7 

- 

- 

- 

2.3 

- 

.6 

230  and  under  235  . . . . 

(3/) 

- 

- 

mm 

- 

- 

.6 

235  and  under  2 i*0 . . . . 

- 

— 

- 

- 

- 

— 

— 

2/4.O  and  under  245  . . . 

— 

- 

- 

- 

- 

mm 

- 

2/;5  and  under  250  . . . . 

(3/) 

- 

- 

- 

- 

.3 

- 

250  and  under  260  . . . . . 

.1 

— 

- 

mm 

- 

.3 

1.5 

(V) 

- 

- 

- 

- 

.3 

mm 

270  and  under  280  . 

(V) 

- 

- 

- 

- 

.3 

mm 

Total  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Number  of  workers  . . . . 

8,734 

696 

2,170 

447 

2,621 

742 

674 

Average  hourly  earnings  1/  ••••• . . 

$1.82 

$1.68 

$1.81 

$1.68 

$1.89 

$1.80 

$1.64 

Excludes  premium  pay  for  overtime  and  night  work# 
Includes  data  for  regions  not  shown  separately. 
Less  than  0,05  percent. 
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£/  Includes  data  for  regions  not  shown  separately  by  type  of  system, 
2/  Includes  data  for  type  of  system  not  shown  separately. 

M  Less  than  0«05  percent. 
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TABLE  10 j  Average  straight- time  hourly  earnings  3/  of  men  in  selected  plant  occupations  in  electric  and  gas  utilities, 

by  region,  July  1952 


United  States  1/ 

New  England 

Middle  Atlantic 

Border  States 

Southeast 

Occupation 

Number 

of 

workers 

;Average 
hourly 
iear  nines 

Number 

of 

workers 

Average 
hourly 
ear nines 

Number 

of 

workers 

Average 
hourly 
ear nines 

Number 

of 

workers 

Average 
hourly 
ear nines 

Number 

of 

workers 

Average 

hourly 

earnines 

ELECTRICITY 

Auxiliary-equipment  operators, 
electric . . 

4,869 

$1.72 

260 

$1.72 

1,379 

$1.77 

288 

$1.76 

521 

$1.62 

Boiler  operators  . . 

5,602 

1.94 

483 

1.85 

1,429 

2.00 

589 

1.93 

395 

1.95 

District  representatives  . . 

2,216 

1.88 

50 

1.71 

148 

1.93 

149 

1.60 

550 

2.01 

Groundmen  . . . . 

9,804 

1.42 

286 

1.44 

1,326 

1.41 

963 

1.29 

1,455 

1.27 

Linemen,  journeymen  . . . 

15,975 

2.07 

1,120 

1.97 

3,400 

2.12 

860 

1.91 

1,725 

2.02 

Load  dispatchers . . . 

964 

2.44 

72 

2.39 

315 

2.53 

84 

2.47 

83 

2.32 

Metermen,  class  A . . 

2,092 

2.01 

198 

1.84 

393 

2.11 

127 

1.98 

231 

2.08 

Metermen,  class  B  . 

2,128 

1.78 

255 

1.71 

422 

1.82 

164 

1.74 

152 

1.77 

Patrolmen  . 

438 

1.86 

13 

1.58 

105 

1.90 

ft* 

ea 

26 

2.03 

Servicemen,  electrical 

appliance  . . . . 

2,793 

1.86 

478 

1.80 

333 

1.95 

ms 

_ 

351 

2.02 

Steam-plant  operators 

(single-unit  plants)  . 

138 

2.27 

m 

m 

m 

ft* 

am 

15 

2.14 

Steam-plant  operator  assistants 
(single-unit  plants) . . 

96 

1.98 

m 

m 

a* 

aa 

_ 

•• 

Substation  operators  . 

4,784 

1.99 

438 

1.83 

1,173 

1.99 

373 

2.03 

a- 

- 

Switchboard  operators,  class  A  .... 

2,677 

2.06 

346 

1.83 

528 

2.20 

154 

2.10 

305 

1.97 

Switchboard  operators,  class  B  .... 

1,328 

1.79 

159 

1.63 

am 

ft* 

51 

1.85 

•ft 

- 

Trouble  men  . . . 

4,411 

2.11 

192 

2.12 

824 

2.29 

559 

1.91 

281 

2.21 

Truck  driver-groundmen  . 

3,934 

1.66 

187 

1.64 

1,086 

1.70 

238 

1.50 

437 

1.56 

Turbine  operators  . 

2,724 

1.91 

279 

1.85 

455 

1.95 

229 

1.65 

227 

1.97 

Watch  engineers  . . . 

1,700 

2.35 

204 

2.49 

151 

2.75 

130 

2.77 

212 

2.24 

GAS 

Auxiliary-equipment  operators, 
gas  production  . . . 

988 

1.78 

127 

1.70 

261 

1.95 

m 

■m 

m 

Boiler  operators  . 

528 

1.67 

88 

1.67 

192 

1.76 

30 

1.41 

66 

1.21 

Drip  pumpers  . . . . 

224 

1.65 

38 

1.56 

98 

1.72 

- 

•ft 

12 

1.34 

Engine-room  operators  . 

2,052 

1.79 

55 

1.77 

434 

1.77 

a. 

•a 

aa 

Gas-main  fitters  . 

6,202 

1.72 

221 

1.63 

1,381 

1.73 

359 

1.61 

367 

1.59 

Gas-main  fitters'  helpers  . . 

4,212 

1.50 

152 

1.56 

863 

1.49 

331 

1.43 

203 

1.18 

Gas  makers  . . . 

789 

1.82 

163 

1.77 

295 

1.88 

27 

1.83 

83 

1.38 

Inspectors  . 

336 

1.84 

- 

me 

98 

1.94 

16 

1.66 

aa 

*•> 

Installers,  gas  meter  . 

2,918 

1.73 

97 

1.71 

561 

1.79 

me 

m 

me 

Laborers,  gas  plant  . 

1,826 

1.47 

268 

1.44 

870 

1.53 

_ 

m 

128 

.98 

Laborers,  main  installation 
and  service . . 

10,700 

1.27 

216 

1.43 

1,608 

1.33 

648 

1.27 

1,068 

1.01 

Repairmen,  gas  meter  . 

2,085 

1.74 

113 

1.76 

531 

1.73 

150 

1.68 

124 

1.69 

Repairmen  helpers,  gas  meter  . 

817 

1.47 

24 

1.51 

135 

1.48 

20 

1.40 

56 

1.19 

Servicemen,  gas  appliance  . 

8,734 

1.82 

696 

1.68 

2,170 

1.81 

- 

. 

447 

1.68 

Servicemen,  regulator . . 

622 

1.92 

‘  6 

1.70 

224 

1.95 

- 

•a 

27 

1.78 

ELECTRICITY  AND  GAS 

Electricians,  maintenance  . 

4,076 

2.08 

403 

1.93 

860 

2.07 

243 

1.97 

377 

2.00 

(Inerdfl  .... . . . . 

1,298 

1.49 

92 

1.44 

260 

1.57 

• 

•a 

Janitors  . 

5,526 

1.31 

426 

1.38 

1,581 

1.41 

337 

1.18 

495 

1.00 

Machinists,  maintenance  . . . 

1,454 

2.07 

127 

1.92 

271 

2.12 

245 

1.94 

85 

2.15 

Maintenance  men,  general  utility  .. 

1,558 

1.85 

112 

1.76 

458 

2.05 

193 

1.75 

93 

1.58 

Mechanics,  automotive . . 

2,753 

1.91 

185 

1.77 

765 

1.96 

231 

1.88 

157 

1.94 

Mechanics,  maintenance  . 

3,444 

1.97 

34 8 

1.91 

1,035 

2.04 

283 

1.93 

342 

1.95 

Meter  readers . . . . 

io,l69 

1.55 

924 

1.47 

2,598 

1.61 

776 

1.53 

803 

1.44 

Pipe  fitters,  maintenance . . 

74a 

1.99 

40 

1.85 

213 

1.97 

m 

m 

m 

m 

Stock  clerks  . 

3,593 

1.64 

263 

1.57 

778 

1.69 

275 

1.59 

185 

1.65 

Truck  drivers  . . . 

3,245 

1.66 

94 

1.64 

521 

1.66 

325 

1.56 

100 

1.38 

Light  trucks  (under  l£  tons)  ... 

345 

1.59 

am 

•• 

am 

■ft 

Medium  trucks  (l£  to  and 

including  4  tons)  . 

1,942 

1.62 

77 

1.64 

311 

1.65 

154 

1.50 

m 

Heavy  trucks  (over  4  tons, 

trailer  type)  . 

260 

1.75 

m 

m 

m 

aa 

Heavy  trucks  (over  4  tons. 

other  than  trailer  type)  . 

698 

|  1.76 

U 

1.71 

102 

1.73 

- 

am 

It 

1.36 

See  footnotes  at  end  of  table, 
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TABLE  lOi  Average  straight-time  hourly  earnings  1/  of  men  in  selected  plant  occupations  in  electric  and  gas  utilities, 

by  region,  July  1952  -  Continued 


Great 

La ’res 

Middle  Vest 

Southwest 

Mountain 

Pacific 

Occupation 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

Number 

of 

workers 

Average 

hourly 

earnings 

ELECTRICITY 

Auxiliary-equipment  operators, 
electric . . 

1,315 

$1.77 

- 

372 

$1.59 

543 

$1.59 

110 

$1.64 

81 

$2.05 

Boiler  operators  . . 

1,397 

2.04 

496 

1.73 

439 

1.82 

191 

1.74 

183 

2.04 

District  representatives  . 

343 

2.01 

518 

1.64 

343 

1.87 

91 

2.25 

24 

2.59 

Groundmen  . 

1,772 

1.50 

551 

1.32 

1,692 

1.28 

385 

1.46 

1,374 

1.76 

Linemen,  journeymen  . 

3,612 

2.12 

1,130 

1.83 

1,509 

1.94 

591 

2.03 

2,028 

2.29 

Load  dispatchers  . 

152 

2.54 

58 

2,12 

94 

2.22 

46 

2.12 

60 

2.74 

Metermen,  class  A  . 

484 

2.01 

198 

1.84 

270 

1.95 

55 

2.01 

136 

2.29 

Metermen,  class  B . . . 

617 

1.82 

119 

1.54 

166 

1.56 

74 

1.71 

159 

2.11 

Patrolmen  . . . 

77 

1.87 

29 

1.80 

75 

1.70 

mm 

M 

44 

2.12 

Servicemen,  electrical 

appliance  . 

847 

1.91 

366 

1.62 

mm 

„ 

83 

2.08 

Steam-plant  operators 

(single-unit  plants)  . . 

• 

mm 

• 

_ 

• 

m 

•m 

- 

- 

Steam-plant  operator  assistants 
(single-unit  plants)  . 

aw 

«■» 

m 

_ 

mm 

• 

mm 

mm 

- 

- 

Substation  operators  . 

1,553 

2.12 

107 

1.77 

217 

1.62 

104 

1.81 

434 

2.15 

Switchboard  operators,  class  A  .... 

576 

2.15 

162 

1.90 

137 

1.94 

185 

1.92 

284 

2.21 

Switchboard  operators,  class  B  .... 

347 

1.84 

- 

- 

67 

1.69 

m 

- 

179 

2.09 

Trouble  men  . 

974 

2.19 

229 

1.95 

717 

1.86 

2a 

2.02 

394 

2.35 

Truck  driver- groundmen  . . 

1,009 

1.69 

232 

1.52 

387 

1.61 

- 

279 

1.96 

Turbine  operators  . 

694 

2.01 

379 

1.71 

182 

1.96 

10S 

1.99 

171 

2.08 

Hatch  engineers  . 

318 

2.52 

180 

1.85 

3  88 

2.15 

63 

2.15 

54 

2. 54 

GAS 

Auxiliary-equipment  operators, 
gas  production  . . . 

185 

1.82 

m 

mm 

SM 

Boiler  operators  . 

94 

1.81 

mm 

- 

- 

” 

• 

- 

39 

88 

Drip  pumpers  . 

23 

1.72 

- 

mm 

— 

wm 

m 

M 

•* 

Engine-room  operators  . 

382 

1.86 

- 

- 

474 

X*  82 

— 

* 

56 

2.04 

Gas-main  fitters  . 

1,918 

1.77 

424 

1,66 

723 

1.56 

221 

1.85 

588 

1.91 

Gas-main  fitters*  helpers . . 

854 

1.57 

230 

1.50 

593 

1.27 

- 

•e 

803 

1.68 

Gas  makers . . . 

133 

1.99 

22 

1.72 

• 

m 

- 

mm 

66 

1.87 

Inspectors  . 

98 

1.85 

37 

1.74 

- 

mm 

- 

- 

- 

«» 

Installers ,  gas  meter . . 

524 

1.73 

142 

1.79 

659 

1.50 

- 

- 

514 

1.96 

Laborers,  gas  plant  . 

268 

1.64 

54 

1.21 

- 

- 

- 

mm 

117 

1.54 

Laborers,  main  installation 

and  service  . 

2,201 

1.42 

1,404 

1.35 

2,666 

1.07 

370 

1.38 

519 

1.57 

Repairmen,  gas  meter  . 

528 

1.80 

161 

1.67 

309 

1.64 

40 

1.81 

129 

1.99 

Repairmen  helpers,  gas  meter  . 

219 

1.62 

50 

1.53 

208 

1.26 

m 

M 

91 

1.67 

Servicemen,  gas  appliance  *• . 

2,621 

1.89 

742 

1.80 

674 

1.64 

- 

m 

M 

» 

Servicemen,  regulator  . . 

120 

1.93 

25 

1.76 

96 

1.77 

12 

1.86 

82 

2.10 

ELECTRICITY  AND  GAS 

Electricians,  maintenance  . 

1,165 

2.18 

222 

2.07 

328 

2.02 

113 

2.03 

365 

2.25 

Guards  . . . 

507 

1.59 

- 

- 

150 

1.16 

24 

1.34 

1,193 

1.46 

359 

1.23 

712 

1.00 

118 

1.29 

305 

1.57 

Machinists,  maintenance  . 

348 

2.14 

104 

2.07 

112 

1.89 

27 

2.00 

135 

2.22 

Maintenance  men,  general  utility  .. 

349 

1.88 

160 

1.67 

103 

1.68 

61 

1.89 

mm 

Mechanics,  automotive  . 

819 

1.90 

104 

1,89 

213 

1*81 

68 

1.95 

211 

2,08 

Mechanics,  maintenance  . 

693 

•1.96 

170 

1.85 

347 

1.92 

73 

1.96 

153 

2.08 

Meter  readers  . 

2,366 

1.63 

663 

1.49 

936 

1.26 

261 

1.46 

842 

1.76 

Pipe  fitters,  maintenance  . 

310 

2.09 

- 

m 

- 

• 

K 

Stock  clerks  . . . . 

898 

1.71 

281 

1.51 

456 

1.35 

94 

1.67 

363 

1.89 

Truck  drivers  . 

806 

1.76 

222 

1.59 

769 

1.55 

139 

1.72 

269 

1.92 

Light  trucks  (under  l£  tons)  ... 

122 

1.61 

m 

- 

38 

i.u 

“■ 

*“ 

Medium  trucks  (l£  to  and 

including  4  tons)  . 

323 

1.72 

206 

1.58 

599 

1.52 

101 

1.73 

152 

1.91 

Heavy  trucks  (over  4  tons, 

trailer  type )  . . . 

m 

mm 

mm 

«m 

59 

1.81 

- 

- 

- 

mm 

Heavy  trucks  (over  4  tons. 

other  than  trailer  type)  . 

314 

1.88 

- 

- 

73 

1.65 

mm 

- 

mm 

- 

Excludes  premium  pay  for  overtime  and  night  work, 

£/  Includes  data  for  occupations  not  shown  separately  in  3ome  regions 


TABLE  lit  Average  straight-time  hourly  earnings  of  man  in  selected  plant  occupations  in  eleotric  and  gas  utilities,  by  region  and  type  of  system,  July  1952 
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TABLE  12 t  Average  straight-time  hourly  earnings  1/  of  men  in  selected  plant  occupations  in  electric  and  gas  utilities, 

by  region  and  sise  of  system,  July  1952 


United  States  “2j 


Not  England 


Middle  Atlantic 


Border  States 


Establishment  with  - 


Occupation 

- 103 

V 

wori 

100 

■ers 

1,001 
or  more 

workers 

101  - 

1,000 

workers 

1,001' 

or  more 
workers 

T3I  - 

1,000 

workers 

i,0oi 

or  more 

workers 

■T31”" 

1,000 

workers 

i;oor" 

or  more 
workers 

Number 

of 

workers 

Average 
hourly 
ear nines 

Number 

of 

workers 

Average 

hourly 

earnings 

Average  hourly  earnings 

ELECTRICITY 

Auxiliary-equipment  operators, 

$1.73 

$1.84 

$1.67 

$1.72 

$1.78 

$1.76 

$1.75 

electric . . . 

680 

11.65 

4,189 

Boiler  operators  . . . 

1,047 

1.79 

4,555 

1.97 

1.85 

1.85 

3.80 

2.04 

1.87 

1.94 

District  representatives  . 

553 

1.78 

1,663 

1.91 

- 

1.69 

1.79 

1.97 

m 

1.59 

Groundraen  . . .. . . 

1,556 

1.38 

8,248 

1.43 

3.48 

1.42 

1.50 

1.40 

1.28 

1.29 

Linemen,  journeymen  . 

2,538 

1.94 

13,437 

2.09  . 

1.96 

1.97 

1.90 

2.14 

3.92 

1.91 

Load  dispatchers  . 

195 

2.15 

769 

2.51 

2.18 

2.51 

2.20 

2.61 

2.18 

2.64 

Metermen,  class  A  . 

464 

1.93 

1,628 

2.04 

1.86 

1.81 

1.90 

2.15 

3.89 

2.01 

Metermen,  class  B  . 

501 

1.63 

1,627 

1.83 

1.67 

3.74 

1.59 

3.89 

3.59 

3.81 

Patrolmen  . . 

32 

1.93 

406 

1.85 

1.52 

m 

1.91 

m 

• 

Servicemen,  electrical  appliance  . 

717 

1.76 

2,076 

1.39 

1.79 

1.81 

1.69 

2.00 

m 

aa 

Substation  operators  . 

341 

1.81 

4,443 

2.00 

1.78 

1.84 

1.74 

2.01 

3.65 

2.07 

Switchboard  operators,  class  A  . 

448 

1.88 

2,229 

2.09 

3.85 

3.81 

2.01 

2.23 

1.97 

2.11 

Switchboard  operators,  class  B  . . 

213 

1.73 

1,115 

1.80 

1.74 

1.54 

m 

- 

- 

1.85 

Trouble  men . . . . . . 

901 

1.97 

3,510 

2.15 

2.12 

2.13 

2.11 

2.30 

1.94 

3.90 

Truck  driver-groundmen  . . 

563 

1.57 

3,371 

1.68 

1.64 

1.64 

1.61 

1.70 

3.45 

1.52 

Turbine  operators  . . . 

714 

1.79 

2,010 

1.95 

1.78 

3.87 

1.85 

1.98 

3.63 

1.66 

Watch  engineers  . 

GAS 

421 

2.21 

1,279 

2.40 

2.40 

2.66 

2.55 

2.80 

2.47 

2.81 

Auxiliary-equipment  operators, 

gas  production . . . 

177 

1.69 

811 

1.80 

1.68 

1.84 

aa 

3.95 

•a 

am 

Boiler  operators  . . . . 

233 

1.51 

295 

1.80 

1.64 

3.91 

3.59 

1.85 

3.28 

1.58 

Drip  pumpers  . . . 

65 

1.53 

159 

1.69 

1.54 

am 

1.60 

1.73 

- 

aa 

Engine-room  operators  . . . . 

304 

1.63 

1,748 

3.82 

1.74 

1.85 

1.66 

3.79 

a* 

aa 

Gas-main  fitters  . 

1,127 

1.62 

5,075 

1.74 

1.59 

1,70 

1.55 

1.77 

1.64 

1.60 

Gas-main  fitters*  helpers  . . 

835 

1.38 

3,377 

1.53 

3.48 

3.63 

L.35 

1.52 

1.47 

3.40 

Gas  makers  . . . 

285 

1.66 

504 

1.91 

1.76 

3.82 

1.66 

3.91 

m 

1.83 

Inspectors  . . . 

49 

1.61 

287 

1.88 

m 

m 

aa 

1.97 

M 

1.66 

Installers,  gas  meter  . 

637 

1.49 

2,281 

1.80 

1.69 

3.79 

3.53 

1.83 

aa 

aa 

Laborers,  gas  plant  . 

634 

1.34 

1,192 

1.54 

1.44 

•* 

1.32 

3.56 

aa 

m 

Laborers,  main  installation  and 

service  . 

2,608 

1.13 

8,092 

3.31 

1.42 

3.44 

1.27 

1.35 

1.19 

3.28 

Repairmen,  gas  meter  . . . 

591 

1.63 

1,494 

1.79 

1.71 

3.96 

3.58 

3.77 

1*78 

1.67 

Repairmen  helpers ,  gas  meter  . . 

168 

1.34 

649 

1.50 

3.51 

aa 

1.39 

1.51 

m 

1.42 

Servicemen,  gas  appliance  . 

1,872 

1.64 

6.862 

1.87 

1.64 

1.81 

1.60 

3.86 

m 

aa 

Servicemen,  regulator  . . 

104 

1.74 

518 

1.96 

m 

«* 

1.82 

2.99 

m 

m 

ELECTRICITY  AND  GAS 

Electricians,  maintenance  . 

553 

1.97 

3,523 

2.10 

1.92 

1.94 

1.90 

2.10 

1.98 

1.97 

Guards  . 

181 

1.U 

1,117 

1.50 

3.42 

1.45 

1.49 

3.59 

aa 

m 

Janitors  . 

951 

1.23 

4,575 

1.33 

1.42 

1.35 

1.37 

1.41 

1.13 

1.19 

Machinists,  maintenance  . . 

175 

1.97 

1,279 

2.08 

3.92 

1.92 

1.99 

2.13 

3.85 

3.96 

Maintenance  men,  general  utility  . 

413 

1.68 

1,145 

1.92 

3.75 

1.91 

1.64 

2.11 

1.60 

1.76 

Mechanics,  automotive  . 

297 

1.77 

2,456 

1.93 

1.74 

3.81 

1.75 

1.97 

3.63 

3.91 

Mechanics ,  maintenance  . . 

584 

1.90 

2,860 

1.99 

1.93 

3.90 

1.84 

2.08 

3.94 

3.93 

Meter  readers  . . . . . 

1,856 

1.46 

8,313 

1.57 

1.47 

1.47 

1.51 

3.62 

1.42 

1.55 

Stock  clerks  . 

619 

1.51 

2,974 

1.67 

1.56 

1.57 

3.50 

1.71 

3.50 

1,61 

Truck  drivers  . 

448 

1.56 

2,797 

1.67 

1.59 

3.68 

3.49 

1.70 

1.59 

3.56 

Light  trucks  (under  !$■  tone)  . 

38 

1.44 

307 

1.61 

m 

m 

Medium  trucks  (l£  to  and 

including  4  tons)  . . 

297 

1.56 

1,645 

1.63 

1.58 

3.68 

1.43 

1.69 

3.59 

3.48 

Heavy  trucks  (over  4  tons. 

trailer  type)  . 

46 

1.57 

214 

1.79 

m 

m 

aa 

m 

Heavy  trucks  (over  4  tons, 
other  than  trailer  type)  . 

67 

1.60 

631 

1.78 

1.69 

m 

1.61 

1.75 

aa 

m 

Sea  footnotes  at  end  of  table 


TABLE  12 I  Average  straight-tine  hourly  earnings  of  non  in  selected  plant  occupations  in  electric  and  gas  utilities, 

by  region  and  sise  of  system,  July  1952  -  Continued 


Southeast 

Great  Lakes 

Middle  West 

Southwest 

Establishment  with  - 

Occupation 

101  - 
1,000 
workers 

1,001 
or  more 

workers 

101  - 
1,000 
workers 

1,001 

or  more 

workers 

101  - 
1,000 

workers 

1,001 
or  more 
workers 

101  - 
1,000 
workers 

1,001 
or  more 

workers 

Average  hourly  earnings 

EI£C TRICITY 

Auxiliary-equipment  operators. 

$1.60 

electric . . . . . . 

$1.70 

$1.68 

$1.77 

$1.44 

$1.69 

$1.44 

$1.60 

Boiler  operators  . . . 

1.94 

1.95 

1.91 

2.05 

1.58 

1.81 

1.84 

3.82 

District  representatives . . 

2.01 

2.01 

1.90 

2.06 

1.59 

1.68 

3.75 

1.91 

Groundmen  . . . . . . 

1.33 

1.26 

1.53 

1.50 

1.22 

1.38 

3.17 

3.30 

Linemen,  journeymen  . . . 

2.03 

2.02 

2.05 

2.13 

1.66 

1.94 

1.84 

1.96 

Load  dispatchers  . . . 

2.58 

2.28 

2.23 

2.57 

1.79 

2.33 

2.05 

2.24 

Metermen,  class  A  . 

2.12 

2.05 

1.94 

2.02 

1.68 

1.91 

1.85 

3.97 

Metermen,  class  B . . 

1.84 

1.75 

1.70 

1.84 

1.44 

1.63 

1.35 

1.63 

Patrolmen  . . . 

m 

2.02 

•1 

1.87 

#w 

3.82 

m» 

3.70 

Servicemen,  electrical  appliance . . 

2.01 

2.03 

1.74 

1.94 

1.56 

1.67 

m 

as 

Substation  operators  . . 

m 

- 

1.65 

2.13 

1.64 

3.79 

1.53 

3.63 

Switchboard  operators,  class  A  . 

2,17 

1.96 

1.87 

2.20 

1.68 

2.02 

• 

1.94 

Switchboard  operators,  class  B  . 

m 

mm 

- 

1.84 

m 

m 

1.65 

1.74 

Trouble  men  . 

2.20 

2.22 

2.11 

2.20 

1.64 

2.11 

1.69 

3.93 

Truck  driver-groundmen  . 

1.56 

1.57 

1.68 

1.69 

1.37 

1.62 

3.40 

1.65 

Turbine  operators  . . . 

2.19 

1.92 

1.64 

2.09 

1.58 

1.78 

1.67 

2.01 

Watch  engineers  . 

2.55 

2.18 

2.14 

2.58 

1.73 

1.96 

2,00 

2.17 

SIS 

Auxiliary-equipment  operators. 

gas  production . . . 

m 

- 

1.73 

1.84 

- 

m 

•• 

Boiler  operators  . 

1.15 

1.34 

1.76 

1.82 

- 

am 

sm 

as 

Drip  pumpers  .  . . . 

sm 

m 

1.72 

- 

m 

« 

Engine-room  operators  . . . 

as 

m 

1.86 

1.87 

m 

- 

1.37 

3.90 

Gas-main  fitters  . . . . 

1.69 

1.53 

1.70 

1.78 

1.43 

1.71 

1.49 

1.58 

Gas-main  fitters'  helpers  . . 

1.20 

1.15 

1.52 

1.58 

3.27 

1.54 

1.16 

3.30 

Gas  makers . . . . . . . 

1.25 

1.60 

1.83 

2.02 

- 

1.76 

_ 

•» 

Inspectors  . 

- 

• 

- 

1.86 

1.56 

1.85 

sm 

Installers,  gas  meter  . 

m 

am 

1.70 

1.73 

- 

1.81 

1.39 

1.62 

Laborers,  gas  plant  . 

1.00 

.97 

•• 

1.65 

1.13 

1.47 

m 

m 

Laborers,  main  installation  and 

service  . . 

.96 

1.04 

1.39 

1.42 

1.08 

1.43 

.94 

1.12 

Repairmen,  gas  meter . . 

1.58 

1.81 

1.70 

1.84 

1.53 

1.71 

1.43 

1.71 

Repairmen  helpers,  gas  meter  . . . 

1.19 

1.18 

1.51 

1.64 

tm 

1.55 

1.04 

1.29 

Servicemen,  gas  appliance  . 

1.55 

1.78 

1.80 

1.90 

1.63 

1.83 

1.33 

1.71 

Servicemen,  regulator . . . 

m 

1.79 

M 

1.93 

m 

1.91 

1.66 

1.83 

ELECTRICITY  AMD  GAS 

Electricians,  maintenance  . 

2.19 

1.98 

2.11 

2.18 

1.77 

2.12 

1.92 

2.03 

flrw*rda . . . 

am 

«m 

1.51 

1.60 

e* 

M 

ms 

1.16 

Janitors  . 

1.02 

1.00 

1.33 

1.48 

.99 

1.30 

.99 

1.00 

Machinists  »  maintenance  . 

•* 

2.14 

2.22 

2.13 

m 

2.08 

m 

1.90 

Maintenance  men,  general  utility . . 

1.68 

1.47 

1.66 

1.95 

1.55 

1.75 

m 

1.67 

Mechanics,  automotive  . 

2.03 

1.93 

1.76 

1.90 

1.56 

3.93 

1.63 

1.83 

Mechanics,  maintenance . . 

2.15 

1.94 

1.93 

1.97 

1.70 

1.91 

1.72 

1.94 

Meter  readers  . 

1.41 

1.46 

1.67 

1.63 

1.31 

1.56 

1.19 

3.27 

Stock  clerks  . . 

1.47 

1.72 

1.66 

1.71 

1.35 

1.60 

1.36 

1.35 

Truck  drivers . . . . . 

1.26 

1.40 

1.52 

1.77 

1.38 

1.65 

1.44 

1.56 

Light  trucks  (under  tons)  . . 

- 

m 

m 

1.61 

•• 

m« 

1.46 

1.33 

Medium  trucks  (l£  to  and 

including  4  tons)  . . 

me 

m 

1.47 

1.73 

1.38 

1.64 

1.40 

1.52 

Heavy  trucks  (over  4  tons, 

trailer  type)  . . 

m 

m 

me 

mm 

. 

ms 

3.81 

Heavy  trucks  (ever  4  tons. 

other  than  trailer  type)  . 

m 

m 

.  ,  1 

1.88 

ms 

- 

1#50 

1.73 

\J  Excludes  premium  pay  for  overtime  and  night  work. 
2/  Includes  data  for  regions  not  shorn  separately. 


TABU!  13*  Average  straight- tine  hourly  earnings  of  workers  in  selected  office  occupations  in  eleotrlo  and  gas  utilities 

by  region,  July  1952 
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footnotes  at  end  of  table 


TABLE  13 i  Average  straight-tine  hourly  earnings  j/  af  workers  in  selected  office  occupations  in  electrio  and  gas  utilities 
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Excludes  premium  pay  for  evertine  and  night  work* 

Includes  data  for  occupations  not  shown  separately  in  soee  regions 
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TABLE  14* 


■Inina  entrance  rate  for  grouadmn  in  electric  system 

workers ,  by  region,  July  1952 


\J  Percent  distribution  of  plant 


Percent  ef  plant  workers  in  - 


Minima  entrance  rate 
(in  cents) 

United 
States  g/ 

Hew 

England 

Kiddle 

Atlantic 

Border 

States 

- 1 

South¬ 

east 

Great 

Lakes 

— - — 

South¬ 

west 

Moun¬ 

tain 

Pacific 

75 . 

0.2 

m 

ae 

1.8 

_ 

_ 

ae 

_ 

Over  75  and  under  80  .... . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

80 . 

- 

- 

m 

m 

m 

• 

- 

- 

- 

Over  80  and  under  85 . . 

.9 

ee 

- 

mm 

- 

as 

7.5 

* 

- 

85 . 

.4 

ae 

- 

- 

m 

- 

3.3 

- 

- 

Over  85  and  under  90  ..... . . 

m 

- 

m 

- 

- 

- 

- 

- 

90 . * . 

2.6 

22.8 

- 

- 

as 

- 

4.7 

- 

as 

Over  90  and  under  95  . . 

ac 

.8 

- 

ee 

10.8 

- 

- 

aa 

- 

- 

Over  95  and  under  100  ...... . 

2.1 

• 

ee 

_ 

«B 

as 

17.2 

• 

ioo . 

- 

- 

as 

- 

- 

m 

as 

as 

ae 

Over  100  and  under  105  . . 

3*2 

- 

m 

12.8 

as 

sa 

18.5 

- 

- 

105 . 

ee 

• 

ee 

- 

- 

- 

aa 

- 

ae 

Over  105  and  under  110  . . . 

lift 

6.1 

- 

4.5 

20.0 

2^.1 

- 

- 

- 

ee 

Over  110  and  under  115 . . 

6.3 

15.3 

8.1 

16.0 

9.9 

0.3 

7.5 

115 . 

1.0 

- 

- 

• 

as 

8.6 

- 

- 

Over  115  and  under  120  . 

11.4 

3.6 

4.2 

- 

42.3 

5.1 

18.3 

31.6 

- 

120 . 

3.4 

as 

ee 

40.4 

ee 

- 

ee 

10.6 

- 

Over  120  and  under  125  . . . 

3.3 

- 

6.6 

- 

6.1 

- 

- 

42.9 

- 

125 . .. 

1.9 

5.2 

ee 

m 

ee 

4.0 

as 

- 

as 

Over  125  and  under  130  . 

7.7 

as 

24.1 

m 

6.0 

7.3 

as 

8.2 

- 

130 . 

.7 

8.7 

- 

- 

- 

- 

as 

- 

m 

Over  130  and  under  135  . 

5.0 

3.0 

17.2 

- 

10.8 

- 

as 

1.7 

ae 

135 . 

- 

- 

•m 

mm 

— 

m 

- 

as 

• 

Over  135  and  under  140 . . 

3.6 

18.3 

9.8 

- 

as 

.7 

- 

as 

aa 

140 . 

ee 

- 

- 

- 

- 

as 

as 

- 

- 

Over  140  and  under  145  . . . 

1  IK 

6.9 

2.1 

23.0 

“ 

• 

as 

14.4 

- 

7.0 

Over  145  and  under  150  . 

9.1 

«a 

_ 

• 

32.1 

. 

m 

150 . 

.6 

- 

sa 

- 

- 

2.3 

m 

- 

aa 

Over  150  and  under  155  . . 

6.1 

14.2 

- 

m 

as 

17.S 

ae 

- 

as 

155 . 

.1 

- 

- 

■e 

sa 

ee 

- 

5.0 

aa 

Over  155  and  under  160  . . 

- 

ee 

- 

- 

- 

- 

- 

- 

- 

160 . 

- 

an 

as 

- 

- 

mm 

- 

- 

- 

Over  160  and  under  165  . . 

3.5 

- 

- 

- 

- 

- 

as 

aa 

45.6 

165  . 

— 

m 

• 

• 

as 

as 

as 

as 

as 

Over  165  and  under  170  . 

6.8 

ee 

m 

- 

«* 

22.5 

m 

as 

5.4 

Over  170  and  under  175 . . 

~6 

as 

- 

ee 

. 

as 

aa 

sa 

7.9 

175 . . 

m 

ae 

- 

SS 

«• 

as 

•a 

mm 

Over  175  and  under  180  . . 

•2 

- 

- 

- 

ee 

- 

ee 

- 

3.2 

180 . 

- 

- 

aa 

- 

mm 

«S 

as 

Over  180  and  under  185  . . . 

1.4 

as 

• 

m 

aa 

ae 

a* 

- 

18.8 

185 . 

as 

m 

m 

- 

— 

- 

aa 

— 

- 

Over  185  and  under  190  . . . 

.9 

- 

m 

- 

- 

- 

as 

12.1 

Ho  established  ninlnun . . 

3.2 

6.8 

2.5 

an 

ee 

7.9 

as 

• 

- 

Total . . 

100.0 

100.0 

100.0 

100.0 

100.0 

J 

100.0 

100.0 

100.0 

100.0 

JL/  System  providing  electric  service  only* 
y  Includes  data  for  region  not  shown  separately. 


TABUS  15  *  Minimal  job  rate  for  groundaen  in  electric  systems!  i/  Percent  distribution  of  plant 

workers,  by  region,  July  1952 


Percent  of  plant  workers  In  - 


Mini bus  job  rate 
(la  cents) 

United 
States  7j 

Hew 

-Rr>glMnri 

Middle 

Atlantio 

Border 

States 

South¬ 

east 

Great 

Lakes 

South¬ 

west 

Moun¬ 

tain 

Pacific 

Over  80  and  under  85  . . 

0.9 

mm 

mm 

7.5 

m 

85 . 

.2 

- 

• 

set 

1.8 

as 

- 

- 

- 

Orer  85  and  under  90  ........... 

- 

- 

- 

- 

- 

- 

- 

mm 

- 

90 . 

.2 

- 

mm 

mm 

- 

- 

- 

- 

- 

Orer  90  and  under  95 . . 

.8 

- 

- 

10.8 

- 

- 

- 

- 

- 

95 . 

1.0 

- 

- 

- 

mm 

- 

7.9 

- 

- 

Orer  95  and  under  100  . 

2.1 

- 

- 

mm 

- 

- 

17.2 

- 

mm 

100 . 

- 

• 

m 

- 

- 

- 

- 

- 

- 

Orer  100  and  under  105  . 

3.2 

- 

- 

12.8 

- 

- 

18.6 

- 

m 

105 . 

mm 

- 

- 

- 

- 

- 

aa 

- 

- 

Orer  105  and  undeh  110  . . 

7.1 

22.8 

m 

20.0 

23.1 

- 

aa 

- 

- 

no . 

- 

- 

- 

- 

- 

as 

- 

- 

- 

Orer  110  and  tinder  115 . 

4.2 

7.9 

- 

16.0 

9.9 

0.3 

7.5 

- 

- 

115 . 

1.0 

M 

mm 

- 

- 

mm 

8.6 

- 

- 

Orer  115  and  under  120  . . 

10.0 

- 

4.2 

m 

42.3 

5.1 

18.3 

- 

- 

120 . 

3.4 

- 

- 

40.4 

- 

as 

- 

10.6 

- 

Orer  120  and  under  125  . 

4.8 

mm 

11.1 

- 

6.1 

- 

mm 

62.1 

mm 

125 . 

1.9 

5.2 

- 

- 

- 

4.0 

- 

- 

Orer  125  and  under  130  . . 

3.7 

11.0 

mm 

- 

6.0 

7.3 

- 

- 

mm 

130 . 

1.5 

- 

8.1 

- 

- 

- 

- 

- 

- 

Orer  130  and  under  135  . . 

9.3 

3.0 

38.4 

- 

10.8 

mm 

mm 

9.9 

- 

135 . 

mm 

as 

- 

mm 

- 

mm 

- 

- 

- 

Orer  135  and  under  140  . . . 

1.2 

12.4 

- 

- 

- 

.7 

- 

mm 

mm 

140 . 

- 

- 

- 

- 

- 

- 

- 

mm 

mm 

Orer  140  and  under  145  ......... 

2.3 

- 

2.9 

- 

m 

- 

14.4 

m 

- 

145 . 

mm 

mm 

mm 

- 

- 

- 

- 

- 

mm 

Orer  145  and  under  150  . 

15.3 

- 

32.8 

mm 

- 

32.1 

mm 

- 

- 

150 . 

.6 

- 

- 

- 

- 

2.3 

mm 

• 

- 

Orer  150  and  under  155 . . 

8.3 

28.8 

- 

ss 

- 

17.8 

- 

12.4 

7.0 

155 . 

mm 

- 

- 

mm 

- 

- 

mm 

- 

aa 

Orer  155  and  under  160 . . 

.2 

2.1 

- 

- 

- 

- 

- 

- 

mm 

160 . 

- 

mm 

- 

- 

as 

•a 

mm 

- 

- 

Orer  160  and  under  165  . . 

.6 

6.8 

- 

- 

- 

- 

mm 

- 

- 

165 . 

.1 

- 

- 

- 

- 

- 

- 

5.0 

mm 

Orer  165  and  under  170  . . 

6.3 

- 

- 

- 

22.5 

mm 

- 

- 

170 . 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Orer  170  and  under  175  . . . 

3.9 

- 

- 

- 

mm 

- 

- 

- 

50.9 

175 . 

- 

- 

- 

- 

- 

- 

m 

mm 

- 

Orer  175  and  under  180  . 

.2 

- 

mm 

mm 

mm 

- 

- 

mm 

3.2 

180 . 

- 

- 

mm 

- 

- 

- 

- 

mm 

- 

Orer  180  and  under  185 . . 

2.1 

- 

- 

- 

mm 

- 

mm 

- 

26.8 

185 . 

- 

mm 

- 

- 

- 

- 

- 

- 

- 

Orer  185  and  under  190  . . 

.9 

mm 

- 

* 

m 

as 

- 

• 

12.1 

No  established  minimum  . 

2.7 

2.5 

- 

m 

7.9 

mm 

- 

- 

Total  . 

100,0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1/  Systems  pro-riding  electric  serrice  only. 

1/  Includes  for  region  not  shown  separately. 
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TABLE  16:  Minimum  entrance  rate  for  main  installation  and  service  laborers  In  gas  systems:  \/ 
Percent  distribution  of  plant  workers,  by  region,  July  1952 


Percent  of  plant  workers  in  - 


Minimum  entrance  rate 
(in  cents) 

United 
States  2/ 

New 

England 

Middle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

South¬ 

west 

1.3 

. 

3.0 

. 

2.7 

Over  75  and  tinder  80 . 

Over  80  and  under  85 . . 

1.8 

- 

- 

- 

25.4 

- 

mm 

.1 

mm 

1.9 

• 

— 

.4 

- 

- 

- 

5.4 

- 

mm 

Over  85  and  under  90  . 

.7 

- 

- 

- 

10.3 

- 

- 

8.4 

- 

- 

- 

- 

- 

33.2 

Over  90  and  under  95  . 

Over  95  and  under  100  . . 

.6 

- 

- 

3.4 

4.3 

- 

- 

4.9 

• 

mm 

28.6 

3.8 

m 

7.6 

100 . 

2.2 

mm 

3.5 

•• 

19.8 

- 

- 

Over  100  and  under  105  . 

7.5 

- 

9.5 

- 

- 

17.4 

7.3 

105  . 

- 

- 

• 

- 

- 

- 

- 

Over  105  and  under  110  . 

5.8 

- 

8.7 

- 

18.4 

- 

10.7 

no . 

.8 

- 

- 

- 

10.7 

•m 

- 

Over  110  and  under  115  . 

8.2 

- 

17.1 

- 

- 

mm 

18.4 

U5 . 

2.9 

- 

- 

30.7 

- 

mm 

- 

Over  115  and  under  120 . 

2.6 

22.5 

3.2 

5.4 

- 

1.9 

- 

120 . 

4.4 

- 

17.1 

8.6 

mm 

mm 

- 

Over  120  and  under  125  . 

.7 

7.4 

1.6 

- 

m 

mm 

- 

125 . 

4.1 

- 

16.5 

- 

- 

3.2 

• 

Over  125  and  under  130  . 

4.5 

45.9 

5.8 

- 

m 

5.6 

- 

130 . 

m 

- 

mm 

- 

- 

- 

- 

Over  130  and  under  135  . 

.3 

6.4 

- 

- 

- 

— 

- 

135 . 

mm 

— 

- 

- 

- 

— 

- 

Over  135  and  under  140  . 

2.3 

- 

10.9 

- 

- 

- 

- 

140 . 

4.4 

9.1 

mm 

mm 

- 

14.2 

- 

Over  140  and  under  145  . 

10.5 

8.7 

- 

23.3 

- 

26.8 

- 

145 . 

- 

- 

mm 

mm 

• 

- 

- 

Over  145  and  under  150  . 

9.3 

- 

3.1 

- 

- 

6.9 

- 

150  . 

4.6 

mm 

- 

- 

- 

24.0 

- 

Over  150  and  under  155  . 

.5 

mm 

- 

m 

mm 

• 

mm 

155 . 

- 

- 

• 

m 

- 

mm 

• 

Over  155  and  under  160  . 

1.1 

- 

- 

- 

- 

- 

- 

No  established  minimum  . 

5.1 

■■ 

• 

- 

- 

— 

20.1 

Total . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1 /  Systems  providing  gas  service  only. 

2/  Includes  data  for  regions  not  shown  separately. 
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TABLE  17 i 


Minimum  job  rate  for  main  installation  and  service  laborers  in  gas  systems:  1/ 
percent  distribution  of  plant  workers,  by  region,  July  1952 


Percent  of  plant  workers  in  - 


Minimum  Job  rate 
(in  cents) 

United 
States  2/ 

New 

England 

Middle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

South¬ 

west 

0.7 

•• 

2.7 

Over  75  and  under  80  . 

.3 

- 

- 

4.7 

- 

- 

*m 

- 

-  | 

- 

- 

- 

- 

Over  80  and  under  85  . 

1.6 

- 

- 

22.6 

- 

mm 

.4 

- 

- 

- 

5.4 

- 

mm 

Over  85  and  under  90 . . 

.7 

- 

- 

- 

10.3 

- 

- 

7.9 

- 

m 

- 

- 

- 

31.3 

Over  90  and  under  95 . . . 

or 

1.1 

- 

- 

3.4 

4.3 

mm 

1.9 

Over  95  and  under  100  . . 

4.9 

- 

m 

28.6 

3.8 

mm 

7.6 

100  . . 

2.3 

- 

4.3 

mm 

19.8 

- 

- 

Over  100  §nd  under  105 . . 

5.5 

mm 

- 

- 

- 

17.4 

7.3 

105 . 

- 

- 

m 

- 

- 

- 

Over  105  and  under  110  . 

4.0 

- 

- 

mm 

18.4 

mm 

10.7 

no . 

.8 

- 

- 

mm 

10.7 

mm 

mm 

Over  110  and  under  n5 . 

9.3 

- 

22.1 

- 

- 

- 

18.4 

115  . 

2.9 

- 

- 

30.7 

- 

mm 

- 

Over  n5  and  under  120 . 

- 

- 

- 

- 

- 

- 

120 . 

- 

- 

- 

- 

- 

mm 

Over  120  and  under  125  . 

2.4 

7.4 

9.8 

- 

- 

- 

- 

125 . 

- 

- 

- 

- 

- 

- 

- 

Over  125  and  under  130  . 

6.7 

22.5 

17.1 

14.0 

mm 

3.5 

- 

130  . 

- 

- 

- 

- 

- 

- 

- 

Over  130  and  under  135  . . 

1.4 

22.3 

- 

- 

m 

1.9 

- 

135 . 

- 

- 

- 

mm 

- 

- 

- 

Over  135  and  under  140  . 

3.8 

mm 

15.3 

- 

- 

3.2 

- 

140 . 

2.7 

- 

- 

- 

- 

14.2 

- 

Over  140  and  under  145  . 

7.9 

38.7 

10.9 

23.3 

- 

8.2 

- 

145 . 

1.2 

- 

•• 

mm 

- 

- 

mm 

Over  145  and  under  150  . 

11.4 

- 

3.1 

- 

- 

27.6 

- 

150 . 

.4 

9.1 

- 

- 

mm 

- 

- 

Over  150  and  under  155  . . 

4.0 

mm 

16.5 

- 

- 

- 

•• 

155 . 

e» 

- 

- 

- 

- 

- 

- 

Over  155  and  under  160  . 

1.1 

- 

- 

- 

mm 

mm 

mm 

160 . 

m 

- 

- 

- 

mm 

- 

Over  160  and  under  165  . 

mm 

mm 

■■ 

j  - 

- 

- 

mm 

165 . 

- 

~ 

- 

- 

- 

mm 

mm 

Over  165  and  under  170 . . 

9.3 

mm 

- 

- 

24.0 

- 

No  established  minimum  . . . 

5.3 

- 

.9 

mm 

- 

- 

20.1 

Total . . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1/  Systems  providing  gas  service  only. 

2 /  Includes  data  for  regions  not  shown  separately, 
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TABLE  18 i  Minimal  entrance  rates  for  groundmen  and  for  sain  installation  and  serrioe  laborers  in  combined 
systems :  ]J  Peroent  distribution  of  plant  workers,  b y  region,  July  1952 


Poroent  of  plant  workers  in  - 


Minimum  entrance  rate 
(in  cents) 

United  States  g/ 

Mew  England 

Middle  Atlantic 

Groat  Lakes 

Groundaen 

Laborers, 

main  in* 
stallation 
and  serrice 

Greundnen 

Laborers, 
main  in¬ 
stallation 

and  serrlee 

Groundmen 

Laborers, 
main  in¬ 
stallation 

Groundaen 

Laborers, 

■sin  in¬ 
stallation 
and  sendee 

75 . 

0.8 

m 

mm 

mm 

Orer  75  and  under  80  . . . 

- 

mm 

m 

- 

m 

m 

- 

- 

80 . 

- 

.2 

m 

- 

- 

- 

m 

- 

Orer  80  and  under  85 . . 

85  . 

Orer  85  and  under  90  . 

90 . 

Over  90  and  under  95  * . 

- 

m 

mm 

- 

- 

- 

- 

- 

- 

.8 

- 

- 

- 

- 

- 

• 

2.5 

_ 

mm 

OW 

_ 

_ 

• 

95 . 

0,6 

- 

- 

mm 

- 

wo 

a 

- 

Orer  95  and  under  100  . 

1.3 

.8 

- 

- 

- 

- 

- 

- 

100 . 

.2 

2.5 

3.8 

3.8 

- 

am 

mm 

9.1 

Over  100  and  under  105  . 

3.1 

4.2 

- 

- 

8.9 

8.9 

- 

- 

105 . 

1.8 

1.6 

m 

3.5 

- 

•» 

- 

- 

Over  105  and  under  110  . 

1.6 

6.6 

16.0 

- 

mm 

12.6 

mm 

- 

110 . 

.8 

.1 

- 

- 

- 

- 

m 

m 

Orer  110  and  under  H5  . . 

.2 

3.2 

m 

36.5 

m 

- 

m 

mm 

U5 . 

2.0 

2.4 

mm 

- 

mm 

m 

9.0 

9.0 

Orer  115  and  under  120  . 

3.0 

.9 

20.5 

- 

- 

1.4 

- 

- 

120 . 

- 

•  4 

- 

- 

am 

- 

- 

we 

Orer  120  and  under  125  . 

27.5 

27.7 

w 

■mm 

74.2 

67.2 

mm 

3.6 

125  . 

2.9 

- 

mm 

m 

- 

- 

m 

- 

Orer  125  and  under  130  .. . 

3.2 

6.0 

14.1 

6.9 

- 

- 

2.8 

25.0 

130 . 

.6 

.6 

mm 

- 

1.8 

1.8 

- 

- 

Orer  130  and  under  135  . 

1.2 

4.6 

m 

- 

- 

m 

- 

7.2 

135 . 

2.7 

- 

m 

- 

5.6 

mm 

3.6 

- 

Orer  135  and  under  140  . . . 

13.3 

6.8 

m 

NS 

- 

8.1 

30.7 

11.6 

140 . 

1.1 

1.0 

- 

mm 

ma 

mm 

mm 

1.9 

Orer  140  and  under  145  . . 

7.4 

4.6 

17.2 

28.1 

8.1 

- 

7.8 

- 

145 . 

.7 

.7 

m 

m 

•• 

- 

3.3 

3.3 

Orer  145  and  under  150  . 

4.6 

5.4 

- 

10.4 

- 

- 

21.2 

22.2 

150 . 

ee 

- 

- 

- 

- 

• 

- 

* 

Orer  150  and  under  155  . 

2.7 

8.5 

21.4 

- 

- 

- 

7.2 

5.8 

155 . 

2.1 

- 

mm 

- 

mm 

- 

aw 

aw 

Orer  155  and  under  160  . 

10.6 

.5 

- 

7.0 

am 

- 

14.4 

- 

160 . 

- 

- 

- 

mm 

- 

- 

- 

aw 

Orer  160  and  under  165  . 

.2 

- 

mm 

• 

• 

• 

ww 

Ho  established  minimum  . 

.8 

2.7 

7.0 

3.8 

1.4 

m 

- 

1.3 

Information  net  arailable 

3.8 

3.9 

- 

- 

mm 

- 

mm 

- 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

See  footnotes  at  end  of  table, 


TABLE  18 1  Minima!  entrance  rates  for  grownan  and  for  main  installation  and  service  laborers  xn  combined 
systems »  Percent  distribution  of  plant  workers,  by  region,  July  1952  -  Continued 


Percent  of  plant  workers  in  - 


Minimum  entrance  rate 
(in  cents) 

Middle  Vest 

Southwest 

Mountain 

Groundmen 

Laborers, 
main  in¬ 
stallation 
and  service 

Greundnen 

Laborers, 
naln  in¬ 
stallation 
and  service 

Groundmen 

Laborers, 
main  in¬ 
stallation 
and  service 

17.8 

•• 

Over  75  and  under  80  . 

- 

- 

m 

« 

mm 

- 

- 

2.0 

m 

- 

• 

mm 

Over  80  and  under  85  . 

Over  85  and  under  90  . 

- 

- 

- 

- 

- 

- 

- 

• 

_ 

. 

• 

• 

- 

- 

mm 

- 

- 

- 

Over  90  and  under  95 . . . 

- 

4.8 

- 

- 

- 

- 

- 

mm 

13.4 

- 

- 

- 

Over  95  and  under  100  . 

12.4 

7.4 

- 

- 

am 

ea 

100 . 

a* 

3.0 

- 

mm 

- 

- 

Over  100  and  under  105  . 

- 

4.2 

- 

15.0 

am 

- 

105 . 

8.9 

- 

15.0 

- 

- 

mm 

Over  105  and  under  110  . . 

mm 

mm 

mt 

- 

- 

no . 

- 

- 

17.8 

- 

a* 

- 

Over  no  and  under  115 . . . 

1.9 

1.9 

• 

23.0 

- 

- 

n5 . 

- 

3.5 

ea 

ee 

mm 

rnm 

Over  U5  and  under  120 . 

mm 

- 

- 

- 

•m 

mm 

120 . 

- 

3.6 

- 

- 

- 

- 

Over  120  and  under  125 . . 

5.0 

23.6 

- 

- 

- 

38.5 

125  . 

- 

- 

- 

18.8 

- 

Over  125  and  under  130  . 

13.1 

1.5 

- 

- 

- 

as 

130 . 

- 

- 

m 

- 

ee 

- 

Over  130  and  under  135  . 

mm 

10.8 

m 

- 

12.2 

135  . 

- 

mm 

- 

- 

mm 

Over  135  and  under  140  . 

31.3 

- 

30.8 

30.8 

50.7 

- 

140 . 

as 

- 

23.0 

- 

- 

18.8 

Over  140  and  under  145 . • 

8.1 

19.3 

- 

mm 

30.5 

30.5 

145 . 

<M 

rnm 

- 

mm 

- 

- 

Over  145  and  under  150  . 

•• 

— 

mm 

M 

- 

- 

150 . 

- 

mm 

• a 

mm 

mm 

— 

Over  150  and  tinder  155 . 

- 

- 

mm 

- 

- 

- 

155  . 

19.3 

- 

- 

m 

- 

- 

Over  155  and  under  160  . 

- 

- 

- 

- 

- 

- 

160 . 

- 

- 

mm 

- 

ea 

mm 

Over  160  and  under  165  . 

- 

- 

mu 

m 

ea 

So  established  minimum . .« 

- 

14.4 

a* 

13.4 

- 

- 

Information  not  available . . 

- 

- 

m 

ea 

ea 

- 

Total . . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

i/  Systems  providing  both  electric  and  gas  services. 
2/  Includes  data  for  regions  not  shown  separately. 
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TABLE  19 i  Minimum  job  rates  for  groundmen  and  for  main  installation  and  service  laborers  in  combined 
systems t  i/  Poroant  distribution  of  plant  workers,  by  region,  July  1952 


Percent  of  plant  workers  in  - 


Mini nun  job  rate 
(in  dents) 

United  States  1/ 

New  England 

Middle  Atlantic 

Great  Lakes 

Groundmen 

Laborers , 
main  in¬ 
stallation 
and  servioe 

Groundnen 

Laborers , 
main  in¬ 
stallation 

Grcundmen 

Laborers , 
main  in¬ 
stallation 
and  service 

Groundnen 

Laborers, 
main  in¬ 
stallation 
and  service 

75  . 

0.8 

mm 

•m 

Over  75  and  under  80  . 

• 

- 

- 

• 

- 

• 

80 . . . 

• 

.2 

- 

m 

- 

- 

• 

mm 

Over  80  and  under  85  . 

Or 

- 

- 

- 

- 

- 

- 

- 

. . . . eoeeeeeeeee 

Over  85  and  under  90  . 

c f) 

- 

.8 

s» 

- 

- 

- 

- 

- 

Over  90  and  under  95 . 

mm 

2.5 

• 

_ 

mm 

• 

a. 

• 

95 . 

0.6 

- 

- 

- 

- 

- 

- 

- 

Over  95  and  under  100  . 

1*3 

.8 

- 

- 

- 

m 

- 

mm 

100 . 

.2 

2.5 

3.8 

3.8 

- 

- 

- 

9.1 

Over  100  and  under  105  ...... 

3.1 

4.2 

- 

- 

8.9 

8.9 

- 

- 

105  . 

1.8 

- 

- 

- 

- 

- 

- 

- 

Over  105  and  under  110  . . 

.8 

2.3 

m 

- 

- 

- 

- 

mm 

no . 

.8 

1.7 

mm 

3.5 

- 

- 

mm 

- 

Over  HO  and  under  n5 . 

.2 

2.1 

- 

20.5 

- 

m 

- 

- 

n5 . 

2.0 

2.0 

mm 

- 

- 

- 

9.0 

9.0 

Over  n5  and  under  120 .  ! 

3.0 

.2 

20.5 

- 

m 

- 

- 

- 

120 . 

- 

.4 

tm 

- 

- 

- 

- 

- 

Over  120  and  under  125  . 

23.2 

29.4 

- 

- 

61.6 

74.2 

- 

3.6 

125 .  ; 

2.3 

.9 

m 

- 

- 

1.4 

- 

mm 

Over  125  and  under  130  . 

2.2 

6.8 

3.8 

22.9 

- 

- 

2.8 

25.0 

130 .  i 

.6 

.6 

- 

- 

1.8 

1.8 

mm 

- 

Over  130  and  under  135 .  1 

.6 

6.0 

3.5 

- 

- 

5.6 

- 

7.2 

135  . 

5.7 

- 

MS 

mm 

12.6 

- 

3.6 

- 

Over  135  and  under  140  . 

12.5 

4.4 

16.0 

- 

- 

- 

30.7 

11.6 

140 . 

1.1 

.4 

- 

- 

w 

- 

1.9 

Over  140  and  under  145  . 

4.1 

6.6 

6.9 

10.9 

mm 

3.1 

7.8 

- 

145  . 

2.0 

.7 

- 

- 

- 

SB 

3.3 

3.3 

Over  145  and  under  150  . 

8.4 

6.5 

17.2 

27.6 

8.1 

- 

21.2 

22.2 

150 . 

1.9 

- 

- 

- 

5.6 

mm 

- 

- 

Over  150  and  under  155  ...... 

3.1 

8.5 

21.3 

- 

- 

mm 

7.2 

5.8 

155 . 

2.1 

•» 

- 

mm 

- 

m 

mm 

- 

Over  155  and  under  160  . 

11.6 

1.5 

m 

7.0 

•  - 

14.4 

- 

160 . 

m 

- 

— 

• 

- 

at 

- 

- 

Over  160  and  under  165  . . 

mm 

.6 

• 

- 

- 

- 

- 

- 

165 . 

- 

- 

- 

- 

- 

- 

- 

- 

Over  165  and  under  170  . 

.2 

- 

mm 

• 

• 

* 

“ 

• 

No  established  minimum  . . 

.8 

2.7 

7.0 

3.8 

1.4 

- 

- 

1.3 

Information  not  available  ... 

3.8 

3.9 

- 

- 

- 

m 

- 

- 

Total  . . 

100.0. 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

See  footnotes  at  end  of  table 


TABUS  19:  Minimum  job  rates  for  groundmen  and  for  main  Installation  and  service  laborers  In  combined 
systems:  2/  Percent  distribution  of  plant  worker* ,  by  region,  July  1952  -  Continued 


Percent  of  plant  workers  in  - 


Minimum  Job  rate 
(in  cents) 

Middle  Vest 

Southwest 

Mountain 

Groundnen 

Laborers , 
main  in¬ 
stallation 
and  service 

Groundmen 

Laborers, 
main  in¬ 
stallation 
and  service 

- , 

Groundmen 

1  Laborers , 
main  in¬ 
stallation 
and  service 

m 

17.8 

mm 

Over  75  and  under  80 . . . 

- 

- 

mm 

- 

- 

- 

- 

2.0 

- 

mm 

- 

- 

Over  80  and  under  85  . 

- 

- 

- 

- 

am 

- 

- 

- 

am 

- 

me 

- 

Over  85  and  under  90  . 

- 

mm 

- 

- 

- 

am 

- 

- 

- 

- 

- 

- 

Over  90  and  under  95  . 

- 

4.8 

- 

- 

- 

mm 

- 

- 

13.4 

- 

mm 

- 

Over  95  and  under  100  . 

12.4 

7.4 

ew 

mm 

- 

- 

100 . 

- 

3.0 

- 

- 

mm 

- 

Over  100  and  under  105  . 

• 

4.2 

m 

15.0 

- 

am 

105 . 

8.9 

15.0 

- 

me 

- 

Over  105  and  under  110  . 

- 

- 

mm 

mm 

- 

- 

no . 

me 

- 

17.8 

- 

me 

Over  no  and  under  n5 . . 

1.9 

- 

- 

23.0 

- 

mm 

n5 . 

- 

mm 

m 

- 

me 

- 

Over  U5  and  under  120 . 

mm 

1.9 

m 

mm 

am 

- 

120 . 

m 

3.5 

- 

mm 

- 

- 

Over  120  and  under  125  . 

5.0 

23.6 

- 

- 

me 

- 

125  . 

- 

3.6 

mm 

- 

- 

Over  125  and  under  130  . 

13.1 

1.5 

- 

me 

- 

- 

130 . 

- 

mm 

- 

- 

mm 

me 

Over  130  and  under  135  . 

- 

10.8 

mrn 

m * 

*» 

38.5 

135  . 

m 

me 

mm 

- 

18.8 

me 

Over  135  and  under  140  . 

31.3 

mm 

30.8 

30.8 

- 

12.2 

140 . 

- 

mm 

23.0 

- 

- 

- 

Over  140  and  under  145  . . 

8.1 

19.3 

- 

m 

me 

me 

145 . 

■m 

- 

- 

me 

38.5 

- 

Over  145  and  under  150  . 

m 

mm 

•m 

- 

• 

mm 

150 . 

ma 

- 

- 

- 

- 

Over  150  and  under  155 . . 

- 

me 

- 

mm 

12,2 

- 

155  . 

19.3 

- 

- 

- 

me 

- 

Over  155  and  under  160 . . 

- 

mm 

- 

mm 

30.5 

30.5 

160 . 

- 

- 

- 

- 

mm 

- 

Over  160  and  under  165  . 

mm 

- 

me 

am 

_ 

18.8 

165  . 

-> 

mm 

- 

mm 

- 

me 

Over  165  and  under  170  . . 

m 

— 

me 

pm 

- 

No  established  minimum  . 

mm 

14.4 

- 

13.4 

•m 

- 

Information  not  available  . 

- 

- 

mm 

- 

me 

- 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1 /  Systems  providing  both  electric  and  gas  services. 
2 /  Includes  data  for  regions  not  shown  separately. 


TABU  20.  Soheduled  weekly  hours  of  first-shift  workers.  Percent  distribution  of  workers  In  electric  and  was  ntllltle. 

by  region,  July  1952  6188 


-  32  - 
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TABLE  21 t  Shift  differential  practices i  Percent  distribution  of  plant  workers  in  electric  and  gas  utilities, 

by  regiorf,  July  1952 


Percent  of  plant  workers  in  - 


Shift  differential 

United 

New 

Middle 

Border 

South- 

Great 

Middle 

South- 

Moun- 

States 

England 

Atlantic 

State b 

east 

Lakes 

West 

west 

tain 

Paclxlo 

Workers  on  seoond  shift  . . 

7.1 

10.3 

4.9 

9.1 

8.8 

9.1 

7.1 

4.1 

4.1 

7.3 

Receiving  shift  differentials  . 

5.0 

7.7 

4.8 

8.3 

.1 

8.2 

4.3 

•  3 

an 

4.3 

Uniforn  cents  (per  hour)  . . 

4.5 

5.4 

3.7 

7.2 

.1 

8.2 

4.3 

•3 

na 

4.3 

2  and  under  4  cents  . 

.5 

« 

.2 

1.7 

an 

1.1 

.2 

- 

- 

- 

4  cents  . 

1.1 

2.6 

.9 

.7 

.1 

1.4 

•4 

.2 

aw 

2.9 

5  cents  . 

1*3 

.7 

4.4 

a/) 

2.7 

1.1 

an 

an 

1.0 

6  cents  . 

.3 

.9 

.1 

- 

en 

.9 

an 

•  1 

an 

an 

7  and  under  8  cents  . 

.2 

.9 

.6 

m 

- 

an 

an 

- 

an 

•4 

8  and  under  9  cents  . . 

.2 

- 

.2 

.4 

• 

.3 

m 

- 

- 

an 

9  cents  . 

.4 

• 

1.0 

- 

- 

an 

2.2 

- 

- 

- 

10  oents  . . . . 

.5 

1.0 

- 

- 

• 

1.8 

•4 

• 

“ 

an 

Uniforn  percentage  . 

.4 

an 

1.1 

1.1 

m 

- 

- 

- 

- 

an 

5  peroent  . 

.3 

we 

1.0 

- 

- 

- 

- 

- 

- 

- 

Over  5  and  under  7.5  percent  . 

.1 

- 

- 

1.1 

• 

• 

• 

• 

* 

7.5  peroent  . 

(i/) 

vl 

• 

Other  . . . . 

.1 

2.3 

- 

- 

- 

- 

- 

- 

an 

an 

Receiving  no  differential  . 

2.1 

2.6 

.1 

.8 

8.7 

.9 

2.8 

3.8 

4.1 

3.0 

Workers  on  third  shift  . 

6.2 

8.9 

4.5 

7.4 

8.5 

8.2 

6.0 

3.8 

3.8 

5.5 

Receiving  shift  differentials  . 

4.4 

6.3 

4.4 

6.6 

.1 

7.5 

3.3 

.3 

- 

3.4 

Uniforn  cents  (per  hour)  . 

3.9 

4.6 

3.5 

6.0 

.1 

7.5 

3.3 

.3 

- 

3.4 

2  and  under  4  oents  . 

.1 

m 

.2 

.2 

a. 

.3 

(1/) 

an 

mm 

. 

4  cents  . 

0/) 

m 

an 

- 

mm 

.1 

.2 

- 

- 

- 

5  oents  . . 

.7 

mm 

.7 

3.5 

(1/) 

.9 

- 

- 

- 

- 

6  oents  . . 

1.3 

2.3 

.9 

.7 

.1 

2.3 

an 

.2 

- 

2.8 

7  and  under  8  oents  . . 

.2 

.2 

.6 

- 

• 

an 

.5 

na 

- 

• 

8  oents  . . 

.5 

1.0 

- 

- 

- 

1.7 

.8 

an 

- 

.2 

9  oents  . . 

.3 

.1 

.8 

1.4 

- 

on 

- 

an 

an 

on 

10  oents  . 

.7 

1.0 

.1 

mm 

- 

2.0 

1.7 

- 

- 

#4 

Over  10  oents  . 

.1 

- 

.2 

.2 

an 

.2 

.1 

.1 

** 

Uniforn  peroentage  . 

.4 

- 

.9 

.6 

on 

- 

- 

- 

- 

mm 

5  percent . . . 

.2 

an 

.6 

- 

an 

an 

- 

an 

- 

an 

Over  5  and  under  7,5  percent  . 

.1 

- 

- 

•  6 

- 

an 

an 

mm 

7.5  percent  . . 

.1 

- 

.3 

■* 

** 

m 

** 

Other  . 

.1 

1.7 

- 

an 

- 

- 

- 

- 

- 

Receiving  no  differential  . 

1.8 

2.6 

.1 

.8 

8.4 

.7 

2.7 

3.5 

3.8 

2.1 

1/  Less  than  0.  05  percent 
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TABLE  22 t  Formal  provisions  for  paid  vacations:  Percent  distribution  of  workers  in  electric  and  gas  utilities, 

by  region,  July  1952 


Peroent  of  workers  in  - 


Vacation  policy 

United 

States 

New 

England 

Middle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

Middle 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

Plant  workers 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  year's  service 

Workers  in  establishments  having 

paid  vacations  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100,0 

100.0 

100.0 

100.0 

1  week  . 

41.1 

10.8 

42.6 

56.7 

3.8 

49.6 

67.7 

18.0 

28.9 

69.6 

Over  1  and  under  2  weeks  . . . 

.1 

- 

- 

- 

1.4 

- 

- 

- 

«• 

- 

2  weeks  . 

58.7 

89.2 

57.4 

43.3 

94.8 

50.4 

32.3 

82.0 

66.3 

30.4 

Over  2  and  under  3  weeks  . 

.1 

- 

- 

- 

- 

- 

- 

mm 

4.8 

- 

2  years'  service 

Workers  in  establishments  having 

paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . 

10.3 

- 

13.4 

17.1 

- 

20.3 

8.4 

1.2 

- 

- 

2  weeks  . 

89.6 

100.0 

86.6 

82.9 

100.0 

79.7 

91.6 

98.8 

95.2 

100.0 

Over  2  and  under  3  weeks  . 

.1 

- 

- 

- 

- 

- 

mm 

4.8 

- 

15  years '  service 

Workers  in  establishments  having 

paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2  weeks  . 

21.4 

6.3 

5.3 

18.2 

68.8 

13.3 

31.2 

58.3 

46.6 

- 

Over  2  and  under  3  weeks  . . 

5.3 

- 

- 

- 

3.9 

14.4 

- 

1.8 

4.8 

15.7 

3  weeks  . 

73.2 

93.7 

94.7 

81.3 

26.6 

72.3 

68.8 

39.9 

48.6 

84.3 

Over  3  weeks  . . . 

.1 

.7 

* 

• 

• 

Office  workers 

Total . . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  vear'a.  service 

Workers  in  establishments  having 

paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . . . . 

30.0 

8.4 

20.5 

26.9 

- 

38.9 

68.1 

8.8 

23.2 

73.8 

Over  1  and  under  2  weeks  . 

.1 

mm 

- 

mm 

1.5 

- 

- 

- 

- 

mm 

2  weeks  . . 

69.8 

91.6 

79.5 

73.1 

98.5 

61.1 

31.9 

91.2 

73.2 

26.2 

Over  2  and  under  3  weeks  . 

.1 

- 

- 

- 

- 

mm 

- 

- 

3.6 

- 

2  years'  service 

Workers  in  establishments  having 

paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . 

7.2 

■» 

6.4 

5.5 

mm 

18.5 

8.8 

- 

•• 

2  weeks  . . . . . 

92.7 

100.0 

93.6 

94.5 

100.0 

81.5 

91.2 

100.0 

96.4 

100.0 

Over  2  and  under  3  weeks  . . 

.1 

mm 

“ 

- 

- 

mm 

- 

mm 

3.6 

m 

15  years'  serrioe 

Workers  in  establishments  having 

paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2  weeks  . . 

20.6 

4.8 

4.7 

16.5 

72.7 

9.3 

31.3 

60.1 

58.3 

- 

Over  2  and  under  3  weeks  . . . 

6.3 

• 

mm 

- 

5.1 

14.1 

mm 

1.6 

3.6 

21.3 

3  weeks . . . . 

73.1 

95.2 

95.3 

83.5 

22.2 

76.6 

68.7 

38.3 

38.1 

78.7 
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T1KLZ  23:  Fermi  provision*  fer  paid  holidays!  Percent  distribution  of  workers  in  eleotrie  and  gas  utilities, 

by  region,  July  1952 


Pereent  of  workers  in  • 


lumber  of  paid  holidays 

United 

States 

Mew 

England 

Middle 

Atlantic 

Beard or 

States 

South¬ 

east 

Groat 

Lakes 

Middle 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

Plant  workers 

Total  . . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Workers  in  establishments  having 

paid  holidays  . . 

99.9 

100.0 

100.0 

100.0 

100.0 

100.0 

99.1 

100.0 

100.0 

100.0 

4  days  . 

.2 

• 

.5 

ew 

1.2 

• 

• 

m 

«. 

w» 

5  days  . . 

3*3 

- 

m 

- 

27.5 

aw 

m 

10.8 

m 

mm 

5$-  days . . . 

.6 

• 

m 

- 

2.8 

- 

m 

3.2 

mm 

m 

6  days  . . 

26.0 

m 

.4 

20.8 

57.0 

48.7 

19.3 

64.2 

- 

m 

7  days  . . 

16.4 

• 

1.1 

20.0 

11.5 

29.4 

47.2 

11.4 

45.7 

14.5 

8  days . 

22.5 

21.0 

26.3 

32.9 

- 

3.5 

24.5 

10.4 

1  45.8 

85.5 

9  days . 

9.2 

15.4 

13.3 

2.2 

m 

18.4 

■s 

aw 

i  8.5 

aw 

10  days  . . 

8.7 

44.1 

13.4 

24.1 

SB 

•e 

8.1 

MB 

aw 

11  days  . . . 

9.8 

19.5 

32.8 

- 

m 

aw 

aw 

- 

- 

mm 

12  days  . 

3.2 

m 

12.2 

- 

- 

- 

• 

tm 

aw 

aw 

Having  no  paid  holidays  . 

.1 

- 

m 

* 

- 

«e 

.9 

- 

aw 

m 

Office  workers 

Total  . 

100.0 

100.0 

100j0 

IOOjO 

100^0 

IOOjO, 

lpO.O 

100.0 

100.0 

100.0 

Workers  in  establishments  having 

paid  holidays  . . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

99.4 

100.0 

100.0 

loo.o 

4  days . 

.1 

• 

•» 

.9 

. 

• 

B» 

ae 

5  day . 

3.1 

m 

- 

- 

26.7 

we 

- 

10.1 

we 

- 

H-  . 

.5 

aw 

m 

- 

4.1 

- 

- 

1.6 

- 

- 

6  days  . . 

24.5 

- 

.6 

3.1 

56.4 

44.5 

18.5 

62.3 

- 

• 

7  days  . . . . 

17.3 

• 

1.2 

17.9 

11.9 

31.4 

43.1 

14.4 

58.4 

13.6 

1$  <J»y» . 

.7 

mm 

■ 

10.9 

- 

• 

• 

«e 

mm 

• 

8  days . . . 

21.9 

24.1 

18.2 

41.2 

mm 

3.6 

27.4 

11.6 

34.8 

86.4 

9  days . 

8.7 

10.6 

10.1 

2.5 

m 

20.5 

m 

m 

6.8 

ww 

10  days  . . 

8.6 

43.2 

15.4 

24.4 

we 

- 

10.4 

m 

SB 

ns 

11  days  . . . . . 

11.9 

22.1 

43.5 

mm 

aw 

m 

•w 

m 

12  days  . 

•2.7 

ee 

11*0 

m 

- 

- 

- 

m 

- 

- 

Having  no  paid  holidays  . . 

(V) 

aw 

aw 

mm 

- 

BB 

.6 

m 

m 

SB 

i/  Less  than  0.05  percent 


TABUS  24*  Sonproduotion  bonus  plans*  Percent  distribution  of  workers 
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Unduplicated  total 


TABLE  25 1  Insurance  and  pension  plans i  Percent  distribution  of  workers  in  eleotric  and  gas  utilities 

by  region,  July  1952 
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TABLE  26:  Form!  provisions  for  paid  sick  leave  after  1  year  of  service*  Percent  distribution  of  workers 

in  electric  and  gas  utilities,  by  region,  July  1952 


Percent  of  workers  in  - 


Length  of  paid  sick  leave 

United 

States 

New 

England 

Middle 

Atlantic 

Border 

States 

South¬ 

east 

Great 

Lakes 

Middle 

West 

South¬ 

west 

Moun¬ 

tain 

Pacific 

Plant  workers 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.C 

100.0 

100.  o' 

Workers  in  establishnents  granting 
leave  without  waiting  period  or 

reduced  pay  . . 

63.3 

75.1 

51.3 

64.0 

81.1 

66.3 

61.0 

43.7 

86.7 

90.2 

3  days  . 

1.9 

- 

7.3 

- 

sa 

_ 

. 

_ 

. 

• 

4  days  . 

.9 

- 

3.3 

- 

- 

- 

- 

- 

m 

as 

5  days  . 

22.3 

39.9 

29.5 

41.7 

7.4 

22.3 

18,0 

3.2 

54.0 

- 

6  days . 

1.8 

- 

5.2 

- 

- 

.3 

- 

- 

6.5 

1.8 

7  days  . . . 

•2 

- 

• 

- 

.7 

.6 

- 

- 

- 

- 

8  days . . 

.1 

m 

- 

- 

- 

- 

m 

m 

1.9 

1.1 

10  days  . . 

17.7 

23.4 

1.3 

- 

69.9 

5.4 

24.3 

22.1 

.7 

67.6 

11  days . . 

.7 

- 

- 

8.5 

m 

- 

- 

- 

- 

- 

12  days  . 

2.1 

- 

- 

11.5 

- 

- 

8.4 

3.0 

ee 

4.0 

13  days  . 

.2 

• 

- 

- 

3.1 

mm 

m 

as 

- 

as 

14  days  . 

.4 

- 

on 

- 

as 

5.6 

- 

- 

- 

15  days  . 

2.7 

1.2 

.5 

- 

- 

2.1 

•• 

4.6 

7.4 

15.7 

16  days  . . 

.3 

m 

m 

- 

- 

ne 

4.7 

- 

- 

- 

20  days  . 

5.0 

7.3 

4.2 

- 

- 

13.5 

- 

2.2 

- 

- 

21  days  . . 

3.2 

- 

* 

- 

- 

13.6 

- 

- 

- 

- 

22  days  . 

.4 

- 

- 

-  -  - 

- 

- 

3.2 

- 

- 

30  days  . 

2.6 

- 

- 

2.3 

- 

8.5 

sa 

- 

16.2 

- 

Over  30  days . . . 

.8 

3.3 

m 

- 

- 

- 

- 

5.4 

- 

Workers  in  establishnents  granting 
leave  after  waiting  period  or 

with  reduced  pay . . . 

13.6 

- 

13.7 

28.6 

.6 

20.6 

22.3 

4.7 

9.8 

No  paid  siok  leave  . . 

23.1 

24.9 

35.0 

7.4 

18.3 

13.1 

16.7 

51.6 

13.3 

- 

QffiUt  IgrfctTB 

Total  . 

100.0 

100.0 

10C.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

Workers  in  establishnents  granting 
leave  without  waiting  period  cr 

reduced  pay . . 

67.5 

76.1 

67.5 

58.5 

67.5 

70.9 

81.7 

30.8 

79.3 

94.2 

3  days  . 

1.2 

. 

5.1 

_ 

sa 

an 

4  days . 

1.3 

- 

5.4 

- 

- 

- 

- 

as 

- 

- 

5  days . 

22.2 

40.1 

34.2 

33.8 

3.7 

24.8 

12.1 

1.6 

55.9 

2.3 

6  days . 

2.1 

on 

7.3 

- 

- 

.5 

- 

an 

3.5 

1.5 

7  days  . 

.4 

- 

- 

- 

.8 

1.0 

2.5 

- 

as 

as 

8  days  . . . . 

.1 

- 

- 

- 

- 

- 

- 

- 

2.1 

1.0 

10  days  . 

17.7 

27.8 

1.9 

- 

52.1 

4.7 

26.6 

22.6 

.3 

65.8 

11  days  . . 

1.8 

- 

4.1 

11.5 

- 

sa 

- 

- 

- 

- 

12  days  . . . 

1.7 

m 

- 

10.7 

- 

- 

12.2 

- 

- 

2.3 

14  days  . 

.7 

- 

1.2 

- 

- 

- 

6.4 

- 

- 

- 

15  days  . 

4.0 

.7 

.3 

- 

- 

.5 

18.4 

3.5 

6.2 

21.3 

16  days  . 

•2 

- 

as 

- 

- 

- 

3.5 

an 

- 

as 

20  days . . . 

5.6 

7.5 

2.4 

as 

- 

17.9 

- 

as 

as 

an 

21  days  . . . . 

3.4 

as 

- 

- 

- 

13.1 

- 

- 

as 

an 

22  days  . 

1.0 

- 

2.4 

- 

- 

- 

- 

3.1 

an 

- 

25  days  . 

.3 

- 

1.2 

- 

- 

ea 

- 

- 

- 

- 

30  days  . 

3.3 

- 

m 

2.5 

10.9 

8.4 

sa 

as 

11.3 

- 

Over  30  days  . 

.5 

as 

2.0 

ee 

- 

- 

- 

- 

- 

- 

Workers  in  establishnents  granting 
leave  after  waiting  period  or 

with  reduced  pay . . . 

7.2 

m 

6.7 

26.6 

- 

13.5 

.8 

as 

- 

3.0 

No  paid  sick  leave  . 

25.3 

23.9 

25.8 

14.9 

32.5 

15.6 

17.5 

69.2 

20.7 

2.8 

99 


APPENDIX  A 


Scope  and  Method  of  Study 


Hourly  Rates  or  Earnings 

The  wages  presented  consist  of  hourly  rates  (average  straight-time 
hourly  earnings  for  piece-rate  and  other  incentive  workers),  excluding  premium 
overtime  and  shift  differential  payments*  Incentive  earnings  and  cost-of-living 
bonuses  were  included  as  part  of  the  worker* s  regular  pay,  but  nonincentive  pay¬ 
ments,  such  as  Christmas  bonuses,  were  excluded.  The  hourly  earnings  of  salaried 
workers  were  obtained  by  dividing  their  straight-time  salary  by  normal  rather 
than  by  actual  hours*  1/ 

Workers  and  Occupations  Covered  by  the  Study 

Wage  data  were  not  collected  for  administrative,  executive,  and  pro¬ 
fessional  employees,  although  such  persons  are  included  in  the  employment  totals 
reported  for  the  industry  in  table  1.  The  frequency  distribution  of  workers  by 
average  hourly  earnings  includes  all  plant  (nonoffice)  workers  except  those  en¬ 
gaged  in  allied  services  such  as  water,  steam  heat  and  power,  or  urban  tran¬ 
sportation. 


Occupations  selected  for  study  were  chosen  for  their  numerical  im¬ 
portance,  their  benchmark  value  in  collective  bargaining,  or  their  representa¬ 
tiveness  of  the  entire  rate  range  in  the  industry*  Inexperienced  workers, 
apprentices,  and  handicapped  workers  were  not  reported  in  the  selected  occupa¬ 
tions. 


The  terms  "occupation"  and  "job"  in  this  report  refer  to  the  occupa¬ 
tional  classifications  used  by  the  Bureau  in  Industry  Wage  Studies.  2 / 

Employment 


Except  in  one  instance  (the  information  regarding  the  sample  in  table  1), 
the  number  of  workers  presented  is  the  estimated  employment  of  all  establishments 
within  the  scope  of  the  survey,  rather  than  employment  in  the  establishments  actu¬ 
ally  studied.  Workers  on  all  shifts  are  included  in  the  employment  data,  although 
the  wage  rates  exclude  extra  pay  for  late-shift  work. 

Vacation  Flans 

The  information  on  vacations  is  confined  to  formal  plans.  It  excludes 
informal  arrangements  whereby  workers  may  be  given  vacations  at  the  discretion 
of  their  supervisors. 


1/  Average  hourly  rates  or  earnings  for  each  occupation  or  other  group  of 
workers  were  obtained  by  weighting  each  rate  (or  hourly  earning)  by  the  number 
of  workers  receiving  the  rate. 

2/  Copies  of  the  occupational  descriptions  used  in  the  survey  are  available 
on  request. 
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Insurance  and  Pension  Flans  and  Nonproduction  Bonuses 

Employees  of  establishments  providing  more  than  one  type  of  insurance 
or  nonproduction  bonus  are  reported  for  each  type  of  plan*  This  is  contrary  to 
the  procedure  used  in  reporting  other  wage  and  related  practices  in  which  estab¬ 
lishments  have  been  classified  according  to  their  predominant  practice*  Thus,1 
the  total  percentages  of  employees  in  establishments  with  any  such  plan  or  bonus 
may  be  smaller  than  the  sum  of  the  entries  for  each  type*  Only  plans  for  which 
employers  pay  at  least  part  of  the  cost  are  included. 

Method  of  Study 

Data  were  collected  by  field  representatives  under  the  direction  of  the 
Bureau* s  regional  wage  and  industrial  relations  analysts o  Workers  were  classified 
by  occupation  on  the  basis  of  the  uniform  set  of  job  descriptions  previously  re¬ 
ferred  to* 
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TABLE  B-l:  2/  Formal  provision*  for  paid  vacations <  Percent  distribution  of  worksrs  in  electric  utilities, 

by  region,  September  1950 


Percent  of  workers  in  - 


Vacation  policy 

United 

States 

New 

England 

Middle 
Atlantic  2/ 

Border 

States 

South¬ 

east 

Great 

Lakes 

Middle 
West  ' 

South¬ 

west 

Mountain 

Pacific 

Plant  workers 

Total  . 

100.0 

IOOjO 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

6  months’  service 

Workers  in  establishments 

having  paid  vacations  . 

19.7 

41.3 

3.7 

32.4 

25.3 

8.5 

12.9 

67.3 

30.9 

9.1 

Under  1  week  . . 

.8 

- 

- 

- 

am 

- 

- 

9.4 

- 

- 

1  week . . . 

16.3 

41.3 

3.7 

21.2 

25.3 

8.5 

12.9 

40.4 

30.9 

7.9 

Over  1  and  under  2 

weeks  . 

.4 

- 

- 

- 

- 

- 

2.9 

- 

1.2 

2  weeks . . 

2.2 

am 

- 

11.2 

- 

- 

- 

14.6 

- 

- 

Having  no  paid  vacation  . 

80.3 

58.7 

96.3 

67.6 

74.7 

91.5 

87.1 

32.7 

69.1 

90.9 

1  rear’s  service 

Workers  in  establishments 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . 

46.1 

10.5 

61.4 

66.0 

- 

52.7 

88.4 

- 

27.5 

64.4 

2  weeks . . . 

53.9 

89.5 

38.6 

34.0 

100.0 

47.3 

11.6 

100.0 

72.5 

35.6 

2  Tears'  service 

Workers  in  establishments 

having  paid  vacations  ..... 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . 

11.8 

1.9 

39.2 

- 

27.3 

12.0 

- 

- 

• 

2  weeks  . 

2/  88.2 

100.0 

98.1 

60.8 

100.0 

72.7 

88.0 

100.0 

100.0 

2/100.0 

5  rears'  service 

Workers  in  establishments 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2  weeks  . . 

2/100.0 

100.0 

2/100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2/100.0 

Office  workers 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

6  months'  service 

Workers  in  establishments 

having  paid  vacations  . . 

22.5 

44.3 

6.1 

56.1 

33.5 

7.3 

7.4 

73.0 

39.4 

14.1 

Under  1  week  . 

.7 

- 

- 

- 

- 

ms 

- 

7.8 

- 

- 

1  week  . 

18.0 

44.3 

6.1 

39.9 

33.5 

7.3 

7.4 

38.1 

39.4 

12.1 

Over  1  and  under  2 

8.9 

weeks  . 

1.0 

- 

- 

- 

am 

- 

- 

- 

2.0 

2  weeks  . . 

2.8 

• 

- 

16.2 

me 

me 

18.2 

- 

- 

Having  no  paid  vacation  . 

77.5 

55.7 

93.9 

43.9 

66.5 

92.7 

92.6 

27.0 

60.6 

85.9 

1  vear's  service 

Workers  in  establishments 

100.0 

100.0 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . 

40.4 

10.5 

47.0 

27.9 

mm 

49.1 

90.6 

wm 

27.2 

61.9 

2  weeks . . . . 

59.6 

89.5 

53.0 

72.1 

100.0 

50.9 

9.4 

100.0 

72.8 

38.1 

2  years'  service 

Workers  in  establishments 

100.0 

having  paid  vacations  . 

100.0 

100.  Q 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . . 

7.7 

- 

am 

8.6 

- 

20.1 

11.9 

- 

- 

- 

2  weeks  . 

2/  92.3 

100.0 

100.0 

91.4 

100.0 

79.9 

88.1 

100.0 

100.0 

2/100.0 

5  years '  service 

Workers  in  establishments 

100.0 

100.0 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2  weeks  . . 

2/100.0 

100.0 

2/ioo.o 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2/100.0 

1/  Revision  of  Table  15,  Wage  Structure  Bulletin,  Series  2  No.  79,  page  19. 

2/  One  large  firm  in  the  Kiddle  Atlantic  region  was  not  included  in  the  study  and  no  adjustment  was  made  for  its 
omission. 

2/  Revision  of  previously  published  data. 
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TABLE  B-2:  1/  Formal  provisions  for  paid  vacations:  Percent  distribution  of  workers  in  gas  utilities, 

by  region,  September  1950 


Peroent  of  workers  in  - 


Vacation  policy 

United 
States  1/ 

New 

England 

Kiddle 
Atlantic  2 t 

Border 

States 

South¬ 

east 

Great 

Lakes 

Middle 

Vest 

South¬ 

west 

Pacifio 

WfiEteEg 

Total  . . 

100,0 

100.0 

.  lopAo.. 

100.0 

100.0 

100.0 

100.0 

100.0 

.^00*3 

6  months '  service 

Workers  in  establishments 

having  paid  vacations  . 

41.9 

61.8 

45.2 

41.3 

60.8 

27.1 

33.4 

85.4 

19.7 

Under  1  week . . . 

1.7 

7.8 

1.8 

am 

4.6 

m 

6.0 

m 

m 

1  week  . 

40.0 

54.0 

43.4 

41.3 

51.8 

27.1 

27.4 

85.4 

19.7 

Over  1  and  under  2  weeks . . 

.2 

m 

am 

- 

4.4 

• 

- 

• 

•e 

Having  no  paid  vacation  . . 

58.1 

38.2 

54.8 

58.7 

39.2 

72.9 

66.6 

14.6 

80.3 

1  rear's  service 

Workers  in  establishments 

ioo.o 

having  paid  vacations  . 

99.2 

100.0 

100.0 

100.0 

82.5 

100.0 

100.0 

100.0 

1  week . . . 

32.7 

24.5 

28.6 

23.6 

13.2 

43.5 

10.8 

OB 

68.0 

Over  1  and  under  2  weeks  . 

o4 

« 

a 

- 

a 

- 

6.0 

a 

a 

2  weeks  . 

66.1 

75.5 

71.4 

76.4 

69.3 

56.5 

83.2 

100.0 

32.0 

Having  no  paid  vacation  . 

.8 

- 

- 

- 

17.5 

em 

- 

- 

• 

2  rears*  service 

Workers  in  establishments 

having  paid  vacations  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week . . . 

8.4 

.a 

18.3 

12.1 

4o6 

9.5 

em 

me 

.8 

2  weeks  . . . 

U  91.6 

4/100.0 

81.7 

87.9 

95.4 

90.5 

100.0 

100.0 

99.2 

5  years •  service 

Workers  in  establishments 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week . . . 

.2 

- 

- 

- 

4.6 

me 

am 

- 

2  weeks  . . 

V  98.3 

4/100.0 

4/I00.0 

100.0 

95.4 

100.0 

73.8 

100.0 

100.0 

Over  2  and  under  3  weeks  . 

£/  1.5 

- 

- 

- 

- 

- 

26.2 

- 

- 

Stele?  workers 

Total  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

6  months’  service 

Workers  in  establishments 

having  paid  vacations  . 

44.9 

64.8 

49.7 

44.4 

54.8 

25.3 

92.5 

94.4 

19.6 

Under  1  week  . 

.7 

5.8 

.2 

a 

mm 

a 

8.6 

a 

•m 

1  week  . . 

40.8 

59.0 

49.5 

44.4 

51.5 

21.5 

28.0 

94.4 

19.6 

Over  1  and  under  2  weeks  . . 

3.4 

a 

a 

a 

3.3 

3.8 

55.9 

- 

- 

Having  no  paid  vacation  . 

55.1 

35.2 

50.3 

55.6 

45.2 

74.7 

7.5 

5.6 

80.4 

1  year's  service 

Workers  in  establishments 

having  paid  vacations  . . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week . . . 

28.8 

7.4 

19.8 

7.7 

10.4 

37.2 

7.5 

me 

75.0 

Over  1  and  under  2  weeks . . 

.3 

- 

- 

- 

- 

8.6 

me 

M 

2  weeks  . 

{J  70.9 

92.6 

80.2 

92.3 

89.6 

y  62.8 

83.9 

100.0 

25.0 

2  years'  service 

Workers  in  establishments 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

1  week  . . . 

4.7 

am 

3.1 

- 

as 

12.6 

• 

as 

.7 

2  weeks  . 

iJ  95.3 

4/100.0 

96.9 

100.0 

100.0 

y  87.4 

100.0 

100.0 

99.3 

5  years'  service 

Workers  in  establishments 

having  paid  vacations  . 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

2  weeks  . 

U  99.0 

4/100.0 

4/100.0 

,  100.0 

100.0 

^/lOO.O 

72.9 

100.0 

100.0 

Over  2  and  under  3  weeks  . 

y  1.0 

me 

am 

27.1 

am 

1/  Revision  of  Table  34,  Wage  Structure  Bulletin,  Series  2  No.  79.  page  41. 

2/  Includes  data  for  the  Mountain  region  in  addition  to  those  regions  shown  separately. 

2/  One  large  firm  in  the  Middle  Atlantic  region  was  not  included  in  the  study  and  no  adjustment  was  made  for  its 
omission. 

tj  Revision  of  previously  published  data. 
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INDUSTRY  REPORTS:  GENERAL  EXPIANATIONS  1/ 
The  19^7  Interindustry  Relatione  Study 


Introduction 

This  report  describes  in  general  terms  the  concepts 
followed  and  procedures  employed  in  carrying  on  the  research 
leading  to  the  individual  industry  studies  comprising  the  basic 
documentation  of  the  1947  Interindustry  Relations  Study.  The 
initial  and  major  objective  of  the  BI£  program  in  this  field 
was  the  development  of  the  empirical  foundations  of  a  set  of 
structural  relationships  which  would  relate  the  transactions 
(purchases  and  sales  of  goods  and  services)  among'all  the 
intermediate  (processing  or  nonautonomous )  industries  of  the 
domestic  economy  to  one  another.  At  the  same  time,  trans¬ 
actions  with  final  demand  (autonomous)  sectors  would  be  shown 
in  order  to  complete  the  purchases  and  sales  pictures  of  each 
industry.  The  transactions  data  and  the  structural  relation¬ 
ships  (input  coefficients)  developed  therefrom  for  the  inter¬ 
mediate  industries  are  eventually  organized  in  square  arrays 
in  the  familiar  interindustry  relations,  or  ” input -output,” 
tables.  These  tables  are  the  result  of  analytical  studies 
of  about  500  industries. 

The  basic  data  comprising  these  individual  industry 
studies  have  intrinsic  value  independent  of  any  particular 
analytical  purpose  for  which  they  may  be  employed,  because 
each  study  constitutes  in  effect  a  complete  current  account  2/ 
purchasing  and  marketing  analysis  for  a  single  sector  in  the 
1947  base  period.  Despite  changes  which  may  have  occurred 
since,  the  relationships  presented  are  informative.  Where 
changes  are  great,  the  1947  data  provide  a  good  take-off 
point  for  applying  current  information  in  order  to  develop 
relationships  more  applicable  to  current  or  future  periods. 


l/  Prepared  in  the  Branch  of  Industry  Economic  Studies  of 
the  Bureau’s  Division  of  Interindustry  Economics  by  Philip 
M.  Ritz  and  Gabriel  G.  Rudney. 

2/  Although  the  1947  Interindustry  Relations  Study  collected 
information  representing  only  current  account  transactions ,  cap¬ 
ital  goods  were  distributed  only  to  special  investment  sectors . 
No  attempt  was  made  to  distribute  such  capital  goods  to  actual 
purchasing  industry. 
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Generally,  each  industry  report  may  be  considered  as 
comprising  three  sections:  the  general  explanations  applicable 
to  each  sector  in  the  19^7  study  (to  be  found  herein);  a  me¬ 
thodological  statement  covering  the  broad  area  in  which  the 
industry  is  classified  (e.g.,  agriculture,  mining,  and  manufac¬ 
turing);  and  the  specific  industry  study,  composed  of  a  general 
narrative  summary  and  detailed  industry  tabulations. 

(a) .  The  general  explanations  provide  a  broad  background 
for  the  19^7  study,  including  a  discussion  of  the  period  of 
study,  coverage,  classification,  and  sources.  In  addition,  ex¬ 
planation  is  given  of  special  interindustry  concepts,  such  as 
valuation  of  production,  current  and  capital  account  transac¬ 
tions,  secondary  products,  transfers,  and  dummy  industries. 

The  valuations  of  various  measures  such  as  gross  output,  primary 
product  shipments,  marketing  charges,  gross  inputs,  cost  of  ma¬ 
terials,  nonmaterial  inputs,  and  factor  payments  are  also  ex¬ 
plained.  Furthermore,  the  special  characteristics  of  the  final 
demand  sectors  are  described. 

(b) .  The  methodological  section  for  the  broad  area  within 
which  an  industry  is  classified  discusses  procedures,  methods, 
sources,  and  concepts  which  are  largely  standardized  for  all 
the  individual  sectors  in  the  general  group. 

(c) .  The  detailed  industry  analysis,  presented  in  two 
parts,  follows  the  methodological  section.  The  first  part  is 

a  summary  statement  in  which  the  industry  is  defined,  principal 
sources  are  listed,  unique  methodological  implications  are  ex¬ 
plained,  and,  where  feasible,  a  comparison  is  made  between  BIS 
estimates  and  similar  government  or  private  estimates.  In  some 
instances,  particularly  for  the  nonmanufacturing  reports,  this 
material  may  include  supplementary  tabular  presentations. 

The  second  part  consists  of  detailed  estimates  of 
cost  structure  and  output  distribution  which  are  embodied  in 
three  tables:  Table  I — Summary  of  Transactions,  1Q47>  portrays 
the  relevant  control  totals  from  which  gross  inputs  and  gross 
output  are  derived;  Table  II — Inputs  to  the  Primary  Industry, 
1947 )  describes  the  input  structure  of  the  industry;  and  Table 
III--Outputs,  194-7  >  reflects  the  product  detail  and  output 
distribution  of  the  industry. 
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Period  of  Study 

For  obvious  reasons,  the  study  data  almost  neces¬ 
sarily  must  be  compiled  for  a  calendar  year.  The  year  1947 
was  the  inevitable  choice  as  the  latest  year  for  which  a 
complete  Census  of  Manufactures  was  available.  The  selection 
of  a  specific  time  period  for  the  study  did  not,  of  course, 
limit  analysis  exclusively  to  data  collected  for  that  year. 
Available  recorded  information  for  years  other  than  calendar 
year  1947  was  investigated  and  used  as  a  guide  in  establish¬ 
ing  the  distribution  of  production  or  the  details  of  material 
requirements  for  1947* 


Coverage 

The  1947  study  covered  the  flow  of  goods  and  serv¬ 
ices  within  the  continental  United  States  during  that  year. 

The  coverage  extended  to  all  real  economic  transactions, 
including  many  for  which  imputations  were  made.  Financial 
transactions  were  excluded  except  in  a  few  special  instances. 

The  American  economy  was  divided  for  study  purposes 
into  two  broad  areas:  a  producing  or  processing  area  and  a 
final  demand  or  final  consumption  area.  The  producing  (inter¬ 
mediate  or  endogenous)  area  encompassed  the  entire  interrelated 
industrial  system  engaged  in  all  forms  of  production  and  dis¬ 
tribution  ranging  from  the  production  of  basic  raw  materials 
to  end-product  deliveries  to  final  consumers.  Included  were 
the  agricultural,  mining,  manufacturing,  trade,  transportation, 
utilities,  and  services  sectors  of  the  economy.  The  final 
demand  (autonomous  or  exogenous)  area,  by  definition,  included 
those  sectors  of  the  economy- -households ,  investors,  govern¬ 
ment,  and  foreign  countries — which  consume  the  designated  end- 
products  of  the  producing  area. 


Classification 

The  system  of  industry  classification  generally 
employed  was  that  which  showed  the  greatest  possible  degree 
of  industry  detail  within  the  limits  of  data  availability. 

In  some  cases  relatively  unimportant  industries  were  grouped. 
The  final  designations  approximated  the  4-digit  level  of  the 
Standard  Industrial  Classification  for  most  of  the  manufac¬ 
turing  sectors  and  both  2 -digit  and  3 -digit  groupings  for 
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most  normianuf a c tur  ing  activities.  Product  groupings  vere  used 
for  agriculture  and  mining.  The  final  industry  tabulations 
distinguished  about  450  separate  intermediate  sectors.  Some 
of  the  final  demand  areas  can  be  split  further  with  available 
data  so  as  to  provide  close  to  500  different  sectors  in  all. 

A  complete  breakdown  of  sectors  on  a  product  basis 
would  have  provided  the  clear-cut  differentiation  best  suited 
for  economic  analysis.,  but  available  statistics  (primarily 
Census  of  Manufactures  data  in  the  important  manufacturing  area) 
dictated  a  sector  classification  based  on  operations  of  estab¬ 
lishments  in  most  of  the  broad  areas.  Thus,  most  manufacturing 
industries  were  classified  on  an  establishment  basis,  approxi¬ 
mating  those  of  the  1947  Census  of  Manufactures. 

However,  numerous  departures  from  the  establishment - 
type  classification  were  necessary  and  desirable  in  light  of 
available  data  and  special  operational  problems.  For  example, 
agricultural  sectors  were  more  simply  represented  by  a  commod¬ 
ity  classification.  Construction  was  classified  on  an  activ¬ 
ity  basis.  Trade  activities  were  defined  processes,  both 
wholesale  and  retail.  Mining  industries  were  generally  classi¬ 
fied  on  a  commodity  basis,  but  the  definitions  embodied  in  the 
Standard  Industrial  Classification  were  closely  adhered  to  so 
that  the  products  were  grouped  in  accordance  with  the  major 
producing  industry  concept  of  the  SIC.  The  BLS  classification 
also  included  a  few  "dummy"  sectors,  such  as  waste  products, 
which  were  added  to  the  system  to  account  for  groups  of  items 
with  multitudinous  origins  and  destinations. 

The  final  demand  area  was  composed  of  six  broad 
sectors:  households,  gross  private  capital  formation,  con¬ 
struction,  inventory  change,  foreign  trade,  and  government. 

These  are  similar  to,  but  not  identical  with,  the  components 
of  the  United  States  Department  of  Conmerce  measure,  "Gross 
National  Product."  The  purchases  of  these  sectors  include 
the  familiar  personal  consumption  expenditures,  government 
expenditures  for  goods  and  services,  private  capital  formation 
(including  net  change  in  inventories),  and  United  States  ex¬ 
ports.  All  of  these  are  designated  as  end-product  deliveries 
of  the  processing  system  to  final  demand  sectors.  The  out¬ 
puts  of  these  sectors  include  government  taxes,  wages  and 
salaries,  entrepreneurial  net  income,  other  factor  payments, 
capital  consumption  allowances,  United  States  imports,  and 
various  minor  items. 
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INDUSTRY  REPORTS:  MANUFACTURING  1/ 
The  19^7  Interindustry  Relations  Study 


Introduction 

The  following  report  has  general  applicability  to  all 
of  the  industry  studies  in  the  manufacturing  area  of  the  19^7 
Interindustry  Relations  Study.  This,  together  with  the  more  gen¬ 
eral  statement.  Industry  Reports:  General  Explanations,  BLS  Report 
No.  9 )  is  designed  primarily  to  accompany  the  individual  industry 
reports  (i.e.,  on  a  500-sector  basis)  in  the  manufacturing  area. 

It  describes  those  facets  of  the  research  methodology  in  this  area 
which  are  generally  applicable  to  all  of  the  individual  reports 
or  which  cover  specific  techniques  that  have  been  applied  to  broad 
subgroups  in  the  area  (e.g.,  important  metal-using  sectors,  such 
as  the  machinery  and  metal -fabricating  industries ) . 

A  manufacturing  sector  in  the  19^7  Interindustry  Rela¬ 
tions  Study  can  be  considered  as  the  sum  of  two  segments:  the 
basic  producing  industry  and  the  total  of  "transfers -in”  of  like 
or  similar  domestic  products  produced  elsewhere  plus  competitive 
imports.  The  producing  industry  is  defined  generally  on  an  estab¬ 
lishment  basis,  usually  following  very  closely  the  industrial  de¬ 
lineations  of  the  Standard  Industrial  Classification  system  and 
the  19^7  Census  of  Manufactures .  However,  the  basic  industry  was 
sometimes  modified  in  varying  degree  from  the  Census  industry  in 
response  to  problems  arising  in  the  course  of  the  study.  These 
modifications  usually  involved  redefinitions  of  the  scope  of  an 
industry  (e.g.,  to  cover  manufacturing  operations  performed  in 
trade  or  service  establishments),  but  they  also  included  instances 
of  revaluation  of  an  industry's  production  in  order  to  conform 
with  interindustry  output  concepts  (e.g.,  the  valuation  of  toll 
work  on  a  quantity  basis  like  other  operations  in  nonferrous  metal 
refining) • 


For  most  of  the  manufacturing  industries,  the  starting 
point  for  each  industry  study  was  the  material  in  the  published 
volumes  recording  the  findings  of  the  19^7  Census  of  Manufactures. 
This  material  included  for  each  industry  a  number  of  key  control  to 
tals  which  became  the  basis  for  the  preliminary  industry  accounts, 
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some  of  which  may  have  been  modified  later  in  response  to  specific 
problems,  as  suggested  above. 

As  a  measure  of  output  the  Census  provided  data  on  the 
total  value  of  shipments  for  most  industries.  In  most  cases  fin¬ 
ished  goods  inventory  change  was  also  recorded.  For  a  few  indus¬ 
tries  actual  production  rather  than  shipments  was  provided.  On 
the  cost  side  of  each  industry,  Census  published  data  on  cost  of 
materials,  parts,  containers,  and  supplies;  cost  of  fuels  and 
purchased  electric  energy;  cost  of  contract  and  commission  work; 
and  wages  and  salaries  paid.  For  some  industries,  data  on  con¬ 
sumption  of  selected  materials  were  also  published.  This  was  par¬ 
ticularly  true  for  certain  metal  shapes  and  forms  consumed  by  the 
metal  fabrication  and  machinery  industries. 


Development  of  Gross  Output 

Shipments,  inventories,  and  production — basic  industry 

The  shipments  figure  generally  available  from  the  1947 
Census  of  Manufactures  needed  adjustment  to  a  production  figure 
and  possibly  other  modifications  before  it  could  be  used  as  a 
measure  of  an  industry’s  output  in  the  Interindustry  Relations 
Study.  Inasmuch  as  output  was  defined  to  refer  to  current  pro¬ 
duction,  an  adjustment  had  to  be  made  for  finished  goods  inven¬ 
tory  change.  This  was  necessary  from  a  slightly  different  point 
of  view  also  in  that  the  materials  consumption  data  reported  by 
Census  referred  to  materials  which  went  into  production  during 
the  current  year.  In  some  cases  this  production  ended  up  in 
part  as  an  increase  in  finished  goods  inventory,  and  in  a  few 
cases  as  an  increase  in  inventory  of  goods  in  process.  Actually, 
the  inventory  adjustment  needed  to  convert  shipments  to  production 
was  performed  in  each  case  for  finished  goods  but  only  rarely  for 
goods  in  process.  The  reason  for  this  was  that  the  inventory  data 
reported  by  Census  were  explicit  only  for  finished  goods;  the  goods 
in  process  inventory  was  presented  in  combination  with  raw  mate¬ 
rials  inventory.  In  only  a  few  instances  was  it  feasible  to  sep¬ 
arate  the  latter. 


Electric  energy  3ales- -basic  industry 

The  shipments  (and  production)  figures  had  to  be  modi¬ 
fied  further  to  take  account  of  sales  of  surplus  electric  energy 
produced  by  many  of  the  industries.  Receipts  for  this  item  had 
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to  be  included  not  only  because  they  represented  legitimate  pro¬ 
duction  but  also  to  make  output  consistent  with  the  reported 
fuels  consumption  data,  which  included  fuels  used  in  generating 
this  electricity. 


Modifications  of  Census  data- -basic  industry 

In  addition  to  general  undercoverage  in  the  19^7  Census 
of  Manufactures,  it  omitted  the  logging  industry  and  certain  types 
of  manufacturing  operations  (such  as  government  manufacturing  ac¬ 
tivities  and  manufacturing  operations  in  wholesale  and  retail 
trade)  for  a  number  of  industries. 

In  the  case  of  government  manufacturing  operations, 
estimates  were  made  of  several  of  these  activities  (e.g.,  operation 
of  the  Government  Printing  Office  and  government  ordnance  plants) 
and  were  incorporated  with  the  appropriate  private  industry,  thus 
augmenting  both  primary  shipments  and  output  of  the  industries 
involved.  The  activities  of  navy  yards,  however,  were  not  added 
to  the  private  shipbuilding  industry  because  of  the  unavailability 
of  information. 

The  omission  of  manufacturing  operations  in  trade  estab¬ 
lishments  was  especially  important  in  the  food  processing  indus¬ 
tries.  Where  sufficient  information  was  available  to  estimate  the 
value  of  such  activities,  such  estimates  were  made  and  added  to  the 
output  of  the  relevant  industries.  Among  the  industries  for  which 
outputs  were  augmented  because  of  production  in  trade  were  the  meat 
packing,  processed  dairy  products,  confectionery  products,  and  baking 
products  industries. 

As  to  the  general  undercoverage  in  the  19^7  Census  of 
Manufactures ,  it  was  estimated  by  the  Bureau  of  the  Census  that 
about  10  percent  of  the  manufacturing  establishments  were  not  cov¬ 
ered.  It  is  believed,  however,  that  in  terms  of  value  of  products 
the  undercoverage  was  much  less  serious,  probably  less  than  2  per¬ 
cent;  hence  no  general  across-the-board  adjustment  was  made.  For 
a  few  specific  industries,  including  sawmills,  some  estimate  of 
the  undercoverage  was  made  and  added  to  the  total  outpu-t  of  the 
relevant  industries. 

Another  modification  of  the  output  of  an  industry  was 
by  revaluation,  such  as  was  generally  done  for  nonferrous  metals 


processed  on  a  toll  basis  by  the  nonferrous  smelting  and  refining 
industries.  In  the  19^7  Census  of  Manufactures  metals  processed 
on  a  toll  basis  were  included  in  the  output  values  of  the  relevant 
industries  to  the  extent  of  toll  receipts  only.  This  raised  a 
problem  in  assigning  values  to  the  quantities  of  metals  allocated 
to  the  various  consuming  industries .  The  combination  of  outputs 
with  such  substantially  different  sets  of  unit  values  (i.e.,  toll 
vs.  non-toll)  would  have  created  a  serious  heterogeneity  in  the 
product  composition  of  each  of  the  affected  industries.  Shifts 
in  the  proportions  of  toll  and  non-toll  output  in  later  years 
could  cause  serious  problems  in  translating  the  dollar  output  of 
the  industry  into  physical  quantities.  Hence,  a  full  commercial 
value  was  imputed  to  the  metals  processed  on  a  toll  basis,  thus 
increasing  the  output  of  the  relevant  industries  by  an  amount 
equal  to  the  excess  of  the  imputed  value  over  the  corresponding 
toll  receipts.  In  order  to  balance  the  increased  output  figure, 
it  was  also  necessary  to  make  a  corresponding  entry  on  the  input 
side  and  to  increase  the  control  total  for  cost  of  materials  ac¬ 
cordingly. 


In  the  case  of  the  logging  industry,  which  had  been 
completely  omitted  from  Census  coverage,  an  estimate  of  its  out¬ 
put  was  prepared  and  the  sector  included  in  the  Interindustry 
Relations  Study. 

The  estimating  details  relating  to  the  above  enumerated 
modifications  are  explained  in  considerable  detail  in  the  appro¬ 
priate  industry  reports. 


Additions  to  basic  industry — "transfers -in" 

After  the  basic  industry  was  defined,  certain  additions 
to  each  industry's  primary  production  were  considered.  These 
additions,  labeled  "transfers -in,”  were  made  necessary  by  the  need 
to  consider  the  allocation  of  like  or  similar  products  produced  by 
other  industries  or  imported.  The  most  common  transfers -in  were 
the  so-called  "secondary  products"  of  other  domestic  industries 
and  the  "competitive  imports"  from  the  foreign  trade  sector.  There 
were  a  few  domestic  transfers -in  other  than  secondary  products  that 
also  had  to  be  considered.  This  general  area  of  consideration  is 
discussed  in  Industry  Reports:  General  Explanations,  BLS  Report 
No.  9,  but  the  incidence  is  so  general  in  the  manufacturing  sectors 
as  to  require  a  more  detailed  discussion  here. 


